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Life in Our Fighting Fleet 


By F. 


ee OUSE that fighti"” 
| An officer hissed the words in my 
ear amd poked my side. 


The green-shaded flashlight in my pocket 
had come on by accident. 

The United States Fleet, completely blacked 
CUL, Wilk Steuting al seaion night maneuvers. 
Not a light showed. Porthole covers were 
clamped shut, hatchet screened, voices hushed. 
Even below decks all was dark save for the 
dim blue battle lithts which now ond then 
faintly revealed a sailor hurrying wraithlike 
on some errand, 

The giant battleship svreed through the 
witer like a great gray ghost, jn aa -silently. 
From high up on the darkened bridge i. was 
hard to sense thal below ws 1400 mea wert 
quietly minnie their battle stations, standing 
ready in gun turrets, deep-in the magazines, or 
tenclines ihe throbbing cnrines. 

Now and then the moon peeped through 
clouds to reveal dimly other battleships behind 
us, cruisers far off on either side, and our outer 
screen of destroyers, barely discernible in the 
clistance. 


John Paul Jones Would Be Surprised 


The “father of the American Navy” might 
have felt quite at home there on the bridge 
that night. On many such nights, a hundred 
and sixty years age, Jones’ fast frigate Ranger 
must have plowed dark und hostile waters, 
with lookouts peering anxiously ahead onel 
gun crews standing to quarters, just as ours 
were ching. 

But the similarity would end there. Could 
the dowehty old Revolutionary hero see our 
Navy of today, be sorely would be amu, and 
probably more than a littl: shocked! 

In his time, captains fought their ships at 
point-blank range, fed (heir men on salt pork 


Barrows Conron 


and hordiack, kept them happy on o daily 
rabies of run. 

Today the Navy fires Its guns around the 

“irth’s curvature to hit targets out of sight 
loelerw the horimon, feeds its men on steak and 
apple pie, and keeps them happy aboard ship 
on nothing stronger than soda pop, movies, 
antl—pwerish the thought !—tuday’s able sailor 
men even May bridget 

So recent a maval hero as George Dewey 
would feel behind the times at sight of Navy 
tive bombers dropping three miles in 30 sec. 
onds ti “lay their eggs” with deadly accu- 
racy; dual-purpose cinnon that fire with ecp val 
ease at ships or planes: and as many aitcraft 
carers in the modern United States Navy as 
all the fighting ships he had at Manila Bay. 

Today's Navy fights not only upon the sur- 
face of the sea, butein the skies above and the 
depths beneath, Some say tomerrow’'s ad- 
mirals may direct their fleets in battle from 
airplanes, where they can see the whole action 
apread out below them like men on a chess- 
bord The modem naval officer is almost 
more scientist than seaman, and nearly every 
eajlor is an-expert in some special field. 

Ona Savy bomber in which | flew, there 
was a well-thumbed book uf comic strips de- 
tailing the latest adventures of Huck Rogors 
and Superman. Perhaps that was prophetic! 

If tomorrow's Nave fights with rocket suns 
and fleets of space ships, they will hardly be 
nine amet than some secret gadgets ‘that 
aireaily exist m the Navy of today, 

‘The Navy is changing fast. The magnetic 
type of compass, stand-by of tavigators for 
over 1,000 years, is sidetracked now for the 
more accurite gyroscopic compass. Hammocks 
and tattooing are on the way out. Vitamins 
wre measured out -a¢ carefully to the modern 
seaman is the rim ration wed to be, 
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In the Navy today, the science of gastro 
namics Tanks close to that of gunnery, becwus 
pool sailors. When [ ate wear) and rarely Wears warteérs, 
noonday cinner with sailors on one battleship, Hut his lite 
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we bad chicken noodle soup, crackers, fried hour a day do we work? L heard a& future 
hicken, giblet gravy, mine! sweet pickle salar ask a reciting offer 

mashed potatoes, buttered peas, head lethuce Pwenoty-four, fd necessary owns the reply 
salad, LOOU-siand dressing, mined famcy olives From. the time the sadler, barefooted, scrubs 
cherry pie, bread, butter, and coffee—and it the decks before breaktast, his dav is full 
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mun turret: be may stand watch in the fire 
room, Where in the Tropics the beniperature 
hits L16° of over, where even the door harlles 
are hot, amd nie must eat salt tablets ane 
drink up to four times the normal amount of 
water to keep from wilting. He may be doing 
SUCH Un-searoing jobs as repairing Lv pewriters 
or overnauling airpline engines, 

In his spare time be may even, though i 
seldam. happens nowadays, be chasing tats; 
in the daily bulletin of the battleship Peras | 
“aw the following item: 

“Two rats have recently been 
aboard this chip. Uf they pre male and femaie, 
ait) Tuatuire tnkes tls course, We (Hp expect 
them to. have 30 young tn a vedr, Rats curry 
(isease and consume much fool. The ship 
But they 
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must be genuine USS. Perur mats 
tinwers from shore] How good are your 
vou Wubwit the mt? (come on, fetas!” 

Cleanliness, of both shins and omen, is rated 
at least equal ic eodliness in the US. Navy 
Dewn adine of recruit foo handlers, standing 
at stil attention, | walked with.an inspecting 
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“Recording Andel” of “Preld Day” 


On one ship, when an engineer officer offered 
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might be wise to change from white linen stil 
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Life in Our Fighting Fleet 


mivht as well tell tes the apeiel thins, on, 
because we re going to join anyway! 7 think 
it'l) cho him geal, a5 if did me. He'll learn lo 
take orders, and give “em too. So you're from 
THe Grocraring, eh? Say, that’s the finest 
magazine published" 

In an anteroom the recruits went through 
a quick and efficient physical checkup—eves, 
ears, heart, lungs, blood pressure, muscular co- 
ordination, many other things. 

One boy, whose eves were weak, pleaded, 
“Couldn't they use me on a submarine? That 
takes only one man with good eyes—at the 


periscuipe! i) 
Tests Like o Quiz Program 


Next comes an intelligence test with one 
hundred questions. Here ore two samples (not 
the hardest ) : 

“John is older than Tom; Too iz older than 
Frank. Who is the youngest?” 

“Here are three proverbs: (a) Do not count 
your chickens before they are hatched: (b) 
One tree does not make a forest: (c) All that 
glitters is not gold. Which of the three means 
the same os: One swallow does not make 
4 summer?" 

Aloral backvround of recniits is looked inte, 
Their fingerprints are checked with the F.B‘T. 
One toy, rejected at first because of a juvenile 
court record, hitchhiked across the entire 
United States to plead his case in person at 
the Navy Department in Washington, 

“Yes, we took him,” said-an officer, “Any 
boy whois that anxious to join the Navy must 
be all right!” 

At least one girl has tried to join the Navy. 
She wanted to be a flyer, and among her quali- 
fications she listed her good looks! 

Taking the oath of allegiance is the final 
step (page 675). The excited crowd of boys 
becume suddenly quiet as a grave-laced, uni- 
formed officer entered the room, 


“These Are Troubled Times” 


“Before you take the oath,” be said, “T must 
remind you that these are troubled times. The 
day may come mn your naval service when some 
of you may be called upon to lay down vout 
lives for the United States, ... [f anyone here 
wishes to change his mine albcut joining the 
Navy, he may leave now, and soboly will 
think any the less of him,” 

No one moved, but in the rear of the room 
two women spectators dabbed at their eves. 

“Raise vour right hands,” said the officer, 
“and pepeat after me: 

“T do solemnly swear that [ will bear true 
faith and allegiance to the United States of 
America, and that [ will serve them honestly 
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ond faithfully against oll their enemies whom- 
soever, and that | will obey the orders of the 
President of the United States, and the orders 
of the officers appointed over me, according to 
the Rules ane a rticles for the Government of 
the Navy. . 

“You're in. ie Navy now!” A smile broke 
across the officer's face and the tensiun relaxed. 

Next day al the training station, the boys 
began to learn that there is more to being in 
the Navy than wearing bell-bottomed pants. 

Lined wp with numbers painted in Mercuro- 
chrome on bare chests for quick identification, 
they underwent another and stiffer physical ex- 
amingtion (pie 680). 

A keen-eved pevchiatrist weeded gut a few 
undesirables. Each man stenciled his name on 
his newly tssuedd clothing. 

Boys as young as 17 may sow enlist in the 
Navy. For a few, never away from home be- 
fore, the first weeks are an ordeal. Tn its hand- 
book for recruits the Navy offers them good 
uivice: 

“Choose your new friends corefuily . . . 
Write to your parents often, af least once a 
week. ... Practically every man In the serv- 
ict has known homesickness, and you need not 
feel that you are difftrent. When the pains 
of this emotion come to vou, get busy. Your 
new friends are your best-allies to fight off 
homesickness,” 

Watching the training process, vou wonder 
how anybody has time to be homesick. 

Inn indoor rowing tank a group of “boots” 
—Navy slang for recruitse—were learning to 
row, The instructor watched their awkward 
splashing with a leok of patient resignation. 
‘A lot of these guys never saw an our before, 
ind we eotta teach ‘em in half the time we used 
to have! Vep, they learn to swim, too, Can't 
leave the training station till they can do 50 
yards” (page 700). 

In the vard outside, my officer escort’s arm 
worked like a pump handle answering salutes, 

“These kids love to salute and never miss a 
chance,” he “aid, “but its tough when you 
have to acknowledge ‘em all! On board ship. 
sailors salute an offieer only the first time they 

set him during the day, except for the captain, 
Who rates q-salute at all times” (page 690). 

A Reervit's Life Is Busy 

A typical day's program of instruction for 
recruits includes: manual of arms, school of 
the squad, battalion drill, rowing, aptitude 
tests for Navy trade schnots, chemical warfare, 
knot tying, lectures and drills in signals, ship's 
rimzing, haircuts (the whole company gets 
them at onee), rifle firing, lifesaving, swim- 
ming. 
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Niombers palalec ath chest meal teck= Tri io the men’s thtlivideol phesical examination blanks. A doctor 
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Holysiones and Eibow Grease Combing! Keep o Mon-o"-War Spick-ond-Spun 


Crice o weekooon “Field Dav," shown here on the cruiser Northyim ptow, decks are rubbed with soft sand 


at d “hl perhaps b . nil fall of bal | ! 
tones, pared! “holystones, perhaps becuase they are porns anil full of holes. Each morning before bregllass 


Lhe tetks Gre awrpt amd scrubbed. smuiom: trousers ure Dbril-beitomed so that they can be rolled up easily 


Life in Our Fighting Fleet 


“All Totether Now!" 


A battlehip's rifled, no tesa than a hunting gilece, must be clemed ond oed-niter use 
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Lila Patagroli o 


Cleaning « 12-inch Gon Is a Man-sixed Job 


A lei: cnet ail 


Elie Lipa Tear iy) Arhanaids, alter firind, be “Tapped” mot with ou hues lruslt. which ihepe Term Sri (rial liner thranen 


the bare, 
mitt] jt must be eefiece 

“Recruits gain from 10 to 20 pounds to the 
training period, and iat ones train down to 
normal.” sail wo merical officer. 

‘Some newer had decent food in ther lives 
hefoere, Country boys usually are heavier, 
stronger, anc have better teeth than city bovs, 
but the city lads have better immunity to dis- 
eases, because they've been expesed in more 
things. We encourage the bovs to report to 
the doctor even if they only think they're sick.” 

Navy recruits must launder their own clothes 
in a bucket, and tmnany a sailor, home on leave, 
has proudly taken over the family wash, In 
thelr free time, bowling, table tennis, books, 
and athletics provide entertainment, Even in 
hie sleep the recruit is learning—how to sleep 
in 4 hammock! (Page 689.) 

Lest o single moment be wasted, the Navy 
even paints favs of all nations, sumal cevelet 
flies, anil insignia on walle of drill halls; and 
pasts copies of the Declaration of Indepenc- 
ence and the Bill of Rights on barrack bul 
letin boards, 

*Voud be surprised,” said an officer, “how 
mitch knowledge they pick wp that way. 


When such a can bos been fred alpotit 190 tite, the 


wear at iis intener reduces tlt atcuracy, 


‘some of the kids don't halt apprectate this 
Coun Ley 

Putriotism in the Navy i a real ond living 
thing, not something trotted out only on-special 
cocuskms. Every officer and sailor, when 
boarding of leaving a ship, pauses at the head 
Of the eangway ladder, faces astern, and salutes 
the Stars and Stripes inating there, 

The Navy tradition seems to run in families, 
Famous throughout the service are the Patten 
brothers, seven Of whom are already on the 
battleship Veradea, with an eivhth preparing to 
enlist. One day, in a ship's bulletin, I saw this 


lien: “The executive officer extends best 
wishes to the “Taylor triplets on thet 21st 
birthday,” 

Whenever possible, the Navy keeps brothers 
Comet hier. 


With training over, the “hoot” gets nine 
days’ leave, then either goes to a Navy trite 
echoo! fora time or joins the fleet at once. 

Boarding a moder battleship for the first 
time, his teaction is likely to be somewhat like 
that of one boy who wrote to the officer who 
entisted hin: 
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Guordion of For-fun¢ Sea Lones—o Giont Patrol Bomber Lands in Ghoppy Water 


ia 


Planes like thie huge tour-engined Loonsolldated ehip are used tv the Novy to scout far out over the 


Atlintle and Pacific (page 609) 
teticlers, 
huindreds of mules off the coast 
The cury crew 


Tignt baci ol # tee 00) shine. or 

“lo was never so slartled in all my fife as] 
was the night [first lawl eyes-on the Coliform, 
I still frequently look at ber from bow snd 
aterm and wonder what great achievements man 
hits Toade.... [am working each day and eat- 
ing twice a¢ hard, and [ con hardly imagine 
that we ore fed so wellf” 

A modern buttleship is a truly startling 
combination of fighting power, mtricate scien 
tic devices, and engineering skill, Her crew, 
eijuial to the ponwlation of a small town, lives 
comioriably acd healthily within aon imbeliev- 
ty Sarl space, 

Out of 1,400 men on one battleship I visited, 
there were only 20 on the sick list: their ail- 
ments inchided appendicitis, athlete's. foot, 
catarchal fever, sinusitis, burns, aw fracture, 
sore Miutscles, and an impacted tooth, 

A battleship exists for one purpose only—toa 
fieht, Arnel all the trating of her crew has one 
sale abject: to take their ship efficiently into 
on and smash the enemy, whoever he may 
be, With ber rent pons, Endlessly the Navy 
drills tor that doy, if it must come, 

When alin bells clang and bugles scream 
the exciting call “reneral quarters!" every 
man on the ship becomes-a cog in the fighting 


Truly boats that fly, they con land! in the apen ena for reficling from 
Squadrins of them, eich plune cerrying two or three tans af beim, cpulidd stick on commis Tee 
fhe Goats an either sede pre 


ttreamline! swine tine im 


retracted ta farm 


inarn, 


machine, Three-fifths of the crew are actually 
Manning guns, handling ammunition, or work- 
Ing at the tanee-findineg apparatus. 

Banidsmen become streicher-bearers, negro 
mess attendants hurry down from the officers 
quarters to pass pewider bare deep in (he magi- 


anes. The chaplain takes his place ot the 
main dressing station. The dentist assimes 
charge of a first-aid crew. 


In battle, men with minor hurts will he 
treated before those with 4eriouws wounels., 
they may return quickly to their posts ane 
help keep the ship in action. Today's Navy 
still holds to that anciént Slovan: “Fight her 
till she sinks. und don't pice wo the ship! !" 


eg, 





Drama of a flunnery Drill 


Henri of the Navy's. staking power is the 
mirhty turret guns, and the husky crews who 
work them are drilled to machinelike perfec- 
ion. Inal4-inch fun turret T watched a crew 
In action, Stripped ta the waist, they stood 
poised and tense in the hol, caamped spuce. 

Lowel [” 

Gre quick heave on a lever and the por- 
derous breechblock swung open like a vault 
dour, 
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“oOo Inner-spring Mattress, Hur Plenty Soft Enough for a Weary Sailor! 


Hammecks still ane whlely ued in the (5S. Naw, 
hor espe aml ete bie micas lenile the gum by 
lowed away in the nettings, Every roernit learn 


intion. Mfnttri ldoticet, and pdllow 
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sailor s washing fora dollar ao month, thoueh 
fame men scrub their own dress whites in sult 
Wolter fof extra whiteness, 
“When my hitch 1 up,” 
head faumidryman, “I'm eoing in the launcr 
business ashore if I somebody Lo 
back me | 
Many a mechanic, todioman, electrician, 
carpenter, steam fitter, or movie onemlor, maw 
in crvil leatned his trade in the Muvy 


sith one ship's 


CAT et 


Hl lite, 
here 4 a tailor Top, eligi 1 fete Sry), aritl 
dentist's office, where the busz of the drill le 


exactly like that you've heard ashore. 
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A ferbcnirndl the Sailor 


Because the blacksmith shop is alwave- ool 
irom the forced crit of the forores. 
it the “oniblonaire’s club A sori fiontnin 
suindnes, milk soit 

he gulley (ship's kitchen 
SUCH mes as these: 


hava k ed neat i ist, 


eniliore call 
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fresh oranges. 


ectambled eges, bread, butter, 
cnliee, 

Dinner: heef and nomile crackers. 
HO hed spiced ham, boiled potatoes, botled cah 


j aig 
hace battered lettuce 


Svtlpi, 


i 7 7 
turnins. hill pickles. 
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hire 


silo, French dressing, pumpkin ple , 
butter, lemonade 7 

Supper: spaghetti HLUICE, 
bea bead ichmey brahs, Corn Of Lhe ots, peat ty 
id cals ite sali, sweet dressing, fruit pvuite- 
ding, bread, butter, coffe 

Yet, they say.some bluctackets to straight 
from breakfyst snda. iountain With 
the enkstrient ave now reduced to 17. many a 
sailor today is still growime : 

About the only thing you ¢tlon't get regu- 
larhy at Sta-on a naval vessel fs fresh milk 
Roman Catholic sailors, by special dispensa- 
hon, afte permitted to cat meat on Friday 
Ateals are served on metal trays with compart: 


ments for ditierent foods, so the only dishes 


Liat) ea 


1 f rin 
Lut ha 


inode) are Nl | bowls and coffee | LIPS (attee 
= the Navy's stand-by. Officers and men alike 


drink it wtall hours, an average of five or six 
cups 0 Cny per min. : 

In the canteen mn ship's service:<tore wou 
cin buy, at redueer! rates, such things as cipa 
rottes. ¢ uel hare, stationery Sw classes Pinto 
Hodes; Canned baked beans are a popular 
bem, Die sellers tore silk milli tops decorates 
with “Mother” and « picture of the shiph. 
Pronts of the 
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library hooks aod athletic equipment, to fi 
nance ship's dances and purties ashore, and 
for loans to sailors who need money in emer- 
gencies, The ship has a postoffice and mail- 
boxes exactly Tike those on street corners 
ashore (page 688). 

Owe large ship there may be as many as 200 
individual rains, incloding portable sets (they 
don’t interfere with the ship's radio commiuni- 
cations }. 


Chaplain Dispenses Morale—and Detective 


The chaplain, besides conducting formal 
relipinus services, is welfare worker, comforter 
of bamesick buvs, adviser of sailors in trouble, 
editor of the ship's newspaper, and Ibrarian. 
Sailors read many mystery novels but few sea 
stories, 

The ship's paper contains news items, poles 
a sports section, and much “poetry,” written 
hy sailors and even sometimes contributed 
hv their girl friends. A sort of Walter Win- 
chell gossip column en 
kidding. | 

When a ship visits a foreign port, the 
muper explains the monetary aystem, local 
customs, and gives informition on taxi Lares, 
local sights, even the price of beer! Usually, 
too, ft has a brief article about the reginn’s 
history. geography, and polnts of interest 

“Loften we Thr Gmocrariic’s files for 
source material for these articles,” sald one 
chaplain, 

Church services are held aboard ship each 
Sunday (gage 697), Tn port, if the chaplain 
is Protestant, Catholic sailors go to a ship with 
a Catholic chaplain, and vice versa, whenever 
possible, There's the classic story of a petty 
ohicer, strureling io stearate the “church de- 
tall" into its various denominations, who 
ordered: 

“Methocists; stand fast. Catholics, one step 
forward, Fancy religions, one step to the rear, 
Marck s" - | 

A. sailor's Jife is about os private as that of 
taoldiish. With ships as crowded as they are 
today, he mov sleep in o string of hammocks 
(page 689) or tier of folding bunks four high. 
His only personal shrine is the inside of his 
amuill steel Jocker. A hard-boiled sailor, show- 
ing me his, apologized for its alleged untiili- 
ness as profusely os a housewile showing her 
matlor to an imexpected caller. 

Sailors become able to-sleep any time, any- 
where. About the ship, during the day, you 
will see men off watch catching forty winks on 
a coll of rope, a workbench, even on the hard 
deck. In the Tropics, if vou walk about the 
ship at tight, you to be careful not to 
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in not-tom-gentle 







pale 


The National Geographic Magazine 


atep. on sleeping men who have taken their 
mattresses gn deck for qoolness. tn wartime, 
when action is imminent sailors sleep at their 
posts in turrets, comming tower, efc. | 

Tn that section of the ship known as ‘officers’ 
country,” life is only « little less goldfrehlike. 
An officerenjoys some privacy in his tiny state 
room, thowh two junior officers may share o 
cabin. But officers eat together in a lorge 
‘wardroom,” which ales serves, belween meals, 
a conference mom und Shea ete es 
prevails on atmosphere of bree Ing, good. 
fellowship, and politeness Tike that of a fine 
gentlemen's club. | 

Officers pay for their own clothes and meals. 
Sailors passing through ‘officers’ country” 
remove their caps. Officers passing thromh 
crews’ quarters at mealtime likewise remove 
theirs. 

Things an Officer Most Koow 


Life fe ne 2oft yachting cruise for the nival 
officer, Heavy nespomeihiliiy rests upon him, 
He must have an expert knowledge of every- 
thing—navigalion, engineering, gunnery, and 
many other things. He is: a brainworker, 
often subjected! th severe nervous tenslin. His 
i¢@ no “nine-to-fwe” schedule: he may often 
work before breakfast and after supper. 

At sea or an manedvers he ts likely to be 
tp all night or at best catch only a few hours 
of sleep at odd: moments. Om his decisions 
may depen the lives af many men, He is 
subiect to discipline just as is the sailor. 

You've wondered, perhaps, how officers 
cyuld stand wearing their white hot-weather 
uniform jacket, lightly buttoned, with high 
choker colar (page 674). The secret is, they 
wear only on witlershirt beneath it. 

Trufitiom of the sea requires that the 
captain of a naval vessel, in ships larger than 
destroyers, shall live alone and somewhat aloof, 
Lest he seem to show favoritism to same offi- 
cers, he wally eats his meals by himself, with 
only the mess boy who waits upon him for 
company, He is the symbol of authority and 
discipline: therefore he is the only officer upon 
whose approach all hands stand to attention 
and salute at all times. 

He ic ultimately responsible for the safety 
of the ship and all her people; hence, when she 
is unter way, he seldom leaves the bridge, even 
sleeping there in o tiny callin on larger ships. 
li the ship runs aground, or is otherwise 
seriously damaoed, the captain is liable to face 
a court-martial 

artly for this reason, naval vessels enter- 
ine harbors always take soundings, Twe mid- 
shipmen, the story goes, were detailed to this 
duty one day. ‘One of them fell overboard. 
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“| Joined the Navy te See the Werld, and Now Look at Vle—Cchippin’ Paint!" 
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“What's the Weather at Boston?” Navy Flyers Check Before o Distance Flight 


Doo bulletin beard at Abarostis, in Washington, D.C, at at other moval air stations, weather oon 
CLO fal pend Lh tp od div thee seaieooted ore listed ane kept un fo dnte by frequent reports: Atccrafi 
CHIT have Weather otparyer wh chart Pmt i itt El le Licits, Co Tipevent Lie pina ralat nae 

. 7 . ioniiiel ' ‘ r J 1 i 
th nerin Gnopcted ster of getting low! in clouds. HReports from shore station ther shins, ond 
LE ae (ed bo inne the wenn pacture bomplete, 


Just then the captain shouted down trum the Iways qidressed as “captain,” whatever his 
bridge, “How mich water have you? The actual rank may he. 
other midshipman instantly replied, “Mr, . 
Smith has just fone over the side to find out, 
sir {” You could spend dave exploring a battleship 
(in city Gm the britlee, th captain ie likely and not see it all. 
lo wear a preoccupied expression, to speak a Deen in the bowels of the ship ore the maga 


i - 5 1 a . : 
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ithe curthy—na mim not tobe! approached with zines, storchuuers of death and destruction 


The Geography of a Battleship 


he 
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lent or torvind nustters. Ht in hes cabin, re with tuant shells stacked like conlwood sane 


lowed, he will reveal himself as oa charming powder bags stowed in fireproof, waterproo/, 
pentivman, aman of sentiment, who may keep airtight cone, A ventilation Veher kees. thie 
i pair of baby shoes an bts desk and family temperature from rising abtve a certain point, 
photographs all over the walls, In a rack near the door are bottles contain 

In his lonely spare moments he consoles ing samples of powder and strins of Htmuw 


himeell with fobbies. One canton I met was [Mauer lf the powder bevins to deteriorate, 
teaching himeelf to culculate with the Chinese i will form acid fumes that will chonee the 
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Life in Our Fighting Fleet 


Fach night, as in John Paul Jones’ dav, the 
keys to the seeeenes are sent to the captain, 
and returned in the morning to the chief 
runner, 

The fattest man J] saw in the fleet wos a 
ctuiser’s chief engineer, despite the fact thit 
his engine room seemed hot cnough to peel 
pounds off any man who stayed there long! 
The fireroom, though cooler than in the duys 
af coal hurners, is still a small edition of in- 
ferna, Here oil is heated ta 170° hefore it’s 
ignited, so it will burn easter, At full speed 
the turbines gre driven by stewn superheated 
from 725 te 850°) 

Oil, spouting from burners, spreads bright 
roaring fingers of Tame under boilers that gen- 
érite up bo 10,000 horsepower in the newer 
ships. Hali-naked perspiring men watch dial 
faces, showt to be heard above the mar of the 
oil burners, test samples of boiler water to be 
sure it remains fresh, drink water ond coffee 
endhessty. 

Throwgh a periscopelike device they can 
see the smoke going up the stack. [Pit's white, 
the fires ure getting too much air: if black. 
too litth, It's desirable for the ship to steam 
Withow! showing any smoke at all. 

On duty outside the captain's door, stinding 
tuned in various parts of the ship, manning 
some of the 35-inch guns and antiaircraft bat- 
teries on all larger Navy ships, you'll fine 
marines. 

sailors have a saying that “the Army had 
first choice, sq they took the mule, and the 
Savy had to take ‘he marines!” 

Atel the marines have a rhyme that starts: 

“Ten thorsand gobs lisied down their swabs, 
to lick ome sick: marine, 

Rivalry there may be, but here ane now let's 
hail the ancient libel that there's any real ill 
feeling between sailors and marines! Tt just 
1st’ L a. 

The Fleet Marine Force, a special unit of 
the Marine Corps, is the Navy s private army. 
It is a strong, hard-hitting landing force that 
travels on transports and includes planes. 
tanks, field artillery, parachute troops, and 
infantry, prepared to establish a foothold an 
hostile soil. 

Total strength of the Comps is about 30,000, 

Mosquito Boots Are Navy Speedsters 

Newest, smallest, fastest, aol most uncom: 
fortable af all the Navy's fighting craft are 
the motor torpedo boats, or “niescquito boats” 
(page 654). Skimming the surface at terrific 
speed, they can dash in close to an enemy ship, 
let loose their torpedoes ut short range, ane 


rush away before hostile guns con be brought 
to bear upon them. 
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‘Riding these boats is like riding: an acquit 
rine: bebvinl a speedboat,” a youn officer told 
me, “Everybody gets black and blue from 
the constant penrracdini. Uverhead strictures 
are padded to protect the crew's skulla. Only 
youn men quan stand the gaff, Nobody gets 
seasick, because thase who do are eliminated 
right at the start! 

“We have bunks, but we give up all idea of 
sleeping iin a long run at sea, You can't even 
stay in the bunk when the boat is dropping 
13 to 20 feet every time she goes from the 
crest of a wave to the trough! Cooking is aut, 
too, We just hang on with one hand and eat 
sandwiches with the other. 

"To save weight the crew cories no extra 
clothes; and we even use special lightweight 
dishes. At high speed we wear musks to pro 
tect faces and throat® wgainet the wind. Our 
cindy defense is our speetl, unless we can come 
up in the dark or fey.” 

fut if mosquito-boat men nee) plysicul 
tinghivess, the submarine sailir is just as much 
m feed of stamina of another kind—pavche- 
logical. Men of the “pig boats” are specially 
chegen for steacy nerves and ability to live 
and work congenitally in the cramped space 
(pp, 692, 700). Allare trained to escape ans 
i sunken submarine with the “Monsen hong." 

The men about to escape stand ina partially 
flooded compartment with their heads in an air 
pecket abewe water. Each one then ducks 
under water, passes into the next compartment, 
which is completely flooded, and out of the 
submarine through the escape Batch. 

Meanwhile he t: breathing oxygen from the 
hag of his “lung.” He rises to the surface 
slowly, hand over hand, on a rope that ex- 
tends upward from the submarine, 

If he becomes pumicky and allows himself to 
shot all the way to the surface ot once, hie 
lungs will literally explode and he willdié, But 
by rising gradually he will suffer no ill effects. 

Submarines cain dive safely to 250 or $00 
feet, and stay down 74 to.346 hours, You can 
tet seasick ina submarine under water, There 
it some mation neticeable as deep as 100 feet, 





Onions—Peril of Submarines 


Stilimatines have some miner discomforts 
unknewn an ober craft, fF the cook is peelina 
unions during a dive, the fumes will be carried 
all over the ship through the ventilation sys 
tem, and the whole crew will be weeping, 

Submerged, a submarine f=: blind, but its 
sound detectors reveal when other ships are 
near, A man whe is expert with the sound 
detector can distinguish between different 
types of naval vessels passing near, Ty the 
difference in the sqund of their engines, But 
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Landing on o Hostile Coast Is the Specialty of the United States Marines 


Many timesin their long: history, lioatlods of “Wathernecks” hove cone ashore in troubled spots. spon 
to send heck thot fromm report: "The marine: hove landed and have the situation Well in Band.” ‘The 


martae ty trained te fire dati beth lel and) wey, 
curth the tejear don't know, nor do 


submarine can reduce its own noise to almest 
nothing, making i difficult for surface vessels 
to spot it by sound alone. 3 

Unless the water is phosphorescent, a sul 
marine leayes no visible wake when moving 
under water, Even when the periscope o 
above the surface, its wake ls hard to distin- 
guish if there are whitecans. 

Strangest ship tn all the history of the sea 
fi the aircralt catrier, a floating, mownble air- 
port, a wicked nest of deadly dive bombers, 
fighters, and torpedo planes (page 695). [tis 
almost as speedy as a destroyer, longer than a 
battleship, and the only ind of ship in the 
Navy with space enough below decks to have 
movies on rainy nights! 

You notice a subtle difference between the 
officers of a carrier and those of a battleship. 
There's a look in the eves of the carrier men, 
in kind of tenseness, something hare to describe, 
Though their arklike craft i a ship, and they 


As Kipling wrote: ~Dhere jan’t a felon the top of the 
7 1 E 1 ! 
"E's @ wort of boomin’ cosmepolouse-—eollier an’ sador tool” 


run it well, vou cun see that airplanes are their 
first love. 

“An girpoart maniger wotil! go crazy if he 
had no more space than the aren of our flying 
deck,” chuckled an ofticer, “Tt has only about 
five per cent of the area of an average airport 
runway. That deck looks mighty smail even 
in the daytime, when you're coming in to land, 
but we land on it at nlekt, too! 

“Don't forget, also, there aren't any land- 
tarks on the open ocean, so cur Hyers must 
be crockeriack nayigators to wet back safely 
to the carrier, 

“This ‘movable airport’ has some. advan- 
tages; thouch. We can always keep the rin- 
way headed into the wind to help planes take 
of, and if there isn't any wind, we can mike 
one by speeding op the ship.” 

Danger is alwiiys uel around the corner on 
acarrier. Whenever any fying is to be done, 
the “crash beds” in the sick bay (hospital) 
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Chaplains Conduct Divine Services on Larger Ships of the Fleet 


Part of nun 


th 


dick DOCOME & berate church, pod music is furnished by the ship's orchestra 
When OT whiheahoe Cat Tne. omer An Meh TAY Alien] SATs oF they shire which it kao cP mre ins cil 
ies preter ceneriniion (pame oO), Lester anid eulsmdrings curry mo chaplains. but there  peoalh 
ane on creh epmcron fonder, Prvestant ood Catholic chaplains are appoint) in proporthon te the nucihers 


ifiih in lhe Nay 
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are made ready. They are colts covered with 
nya CUrtis. gntl the sTHICe is 
teated by a hatiery of powerful electric bulbs, 
In case ol aecrient, Lhe infured fiver is certain 
lo stiiier from shock, for which heat is the best 
treatment: heoce these preheated beech 

Ready on the flight deck are fire fiehters; 
doctors, Streicher-bearers, and the famous 
hot panas,"’ clad in asbestos suits, ready to 
rash into a flaming wreck to rescue a man 

45 palots approach to land on the esrrter, 
they ane instructed by sionals from an officer 
who Stands on one commer of the deck. Jf an 
incoming plane threatens to knock him down 
(hires a canvns chute ready for him to puri 
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nie and shde safely to the deck below, 

HT Lioells there mre (ew accidents. 
“Aow fattleship livik- to n cive 

ben beer tarts his « lrom hoch 


bige clcwes 
Wher 
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howe it A dirt, 


ferent height< 
“But i Wor Lacy A foot rule on the 
between feet, stand at wour full 
i@ht, and look down ot [t. vou'll get «ome 
Wed," 

Da you Navy pilots believe vou could sink 


a battleshin with bombs? 


“Dives may start from d 
he saicl 
1M 


1 
baa Ss ATLLE 
he 


“oline, 1fF we could drop enough bombe-on 
ane, but thats not casy. 

"Would a bomb down the smokestack finish 
here 

‘Probably, but the lod wha does that is fast 


Ham lucky! 


Take-off fron an Airplane Carrier 


The great hangar deck below the fight deck 
Of a carner seems more like 8 convention hall 
than I vit | of A shin. lhe whole crew of repr ly 
ding movies, fills only a part 


2,000 men, atten 
of it, Giant elevators, simone the world's 
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largest, move the planes wp to or down from 
the flight deck at high sped, 

So huge ts the fight deck that orders are 
siven there through the “bull horn,” which 
amplifies the human vaice to troly stentorian 
power, Officers und men fump inte action 
when the bull horn bellows; 

“All hands man fight quarters stations!” 

Pilots don fying fogs hse hurry to the 

“ready rome,” where they receive orders and 
information. Dock crews take their positions. 
At intervals the bull horn roars: 

“Pilots man their planes!” 

“Stand by to stuart engines |” 

“Stand clear of propellers!" 

“Start engines!” 

The resulting din drowns out even the bull 
horn 

Pilots signal with thumbs up that they are 
ready. The huge ship tums her beadl into the 
wind. A whistle blows, Planes taxi to their 
take-off positiens, One ot o time the dis- 
patcher waves them off. With a mighty roar 
the squadron t on its way, 

Oxygen and Rubber Bours 

When the planes climb to 12,000 feet, the 
livers’ oxygen supply is turned on, Fach plane 
has a rubber boat, complete with bottled gas 
to inflate it quickly, patches, a pump, patidles, 
and fires. 

Before the planes Jeft the carrier, the mie- 
teorolovical officer had estimated what kind of 
weather the fivers could expect over their of 
jective. The Navy needs to know what the 
weather will be chay after tomorrow a thousand 
miles away,’ one sail to me (page 694). 

If dive bombing is the squadron's mission, 
theyll come screaming down from different 
ditections upon their target, to confuse the 
defending: gunners. 

As they dive, the pilots may yell loudly to 
help eqjualize t the rapid change ot pressure in 
their ears. Close to the target they'll release 
their bombs and pull out of the dive, partially 
blinded for an instunt when the sudden change 
of direction causes blow torush from head to 
stomach, 

No race-horse trainer looks after his charges 
more carefully than an aircraft cartier flight 
surgeon watches over his flying personnel. 
Flyers’ digestions re enstly upset becuuse of 
the nervous strain of flying and the long pe- 
riods of sitting till witht exercise; sn 
heavy, gas-forming fools ore kept out of their 
diet, On days when they're to fly, they: break- 
fust only on fruit, cereals, poached or boiled 
eeos—ro fried foods, 

If a Aver’s diet lacks vitamin A, he may 
suffer from “nivht hlindness.” Men with 


679 


hyperacute vision are constantly sought to 
serve as bomluyrdiers. 

Young, high-strung, reckless men make the 
best pilots of fighter planes, tut for bombing 
the Navy prefers the quiet, unexcitable, intra- 
apective types who can concentrate upon their 
highly complicated task. In bombing from 
great helvhts, the bomb aimer must allow fur 
many things—speel, course, and altitude of 
his pline, and the direction and speed of wind 
currents at various levels between him and the 
surtace of the sen. 

So fast are modern bombing planes that, if 
they-are not seen before they are within five 
miles of their target, there is hardly time for 
defending gunners to fire at them. 


Patrol Bombers Pride of the Aw Force 


Pride of the Navy air force ts the grent 
mitra] hembers. truly boats that fy (page 
is? ), These planes:can range 7,000. miles out 
to Sea from their basex ju stay in the-air 
30 hours or more. Since the PFuropean war 
began, they have patrolled all the Atlantic 
witers from Cape Sable to Trinidad daily 
With a minimum of engine failures. 

Life can be quite comfortable for the six 
ar ocight men on these big ships, They have 
room to move about, bunks to sleep in, and-an 
electric cooksiove. 

“There's usually a mild feud between the 
ridio operator and oook,” said an officer, “The 
stove wont work when the radio's running at 
full power, and it always seems as if there's 
an. important message to be sent fast beiore 
meaitiime! One of the mechanics usually 
Houbles as conk.” 

“Are all flying mechanics good cooks?" 

They'd better be!” 

“Doesn't the mise 
sleep 

“Not abit! Weoget so we don't wake up 
unless the engines step, 

But, for all the bombers and battleships, 
you wouldn't have.a Navy without destroyers 
(aappuasite pave). ‘The bobbing, rolling ‘tin 
cons are minted by men who Tike to consider 
themselves a class apart and who take pride 
In the nume “destroyer sailors.” 


Even Veterans Ger Seasick Aboard a 
Destroyer 

The destroyer sailor is truly what the Navy 
calls “seagoing.” He knows’ whut it Is to live 
for days on coffee amd sandwiches, enting 
stinding up, With one arm hocked around a 
slinchion, because its too rough lo sit mt tale, 
After a siege of rough weather, his arms anc 
hands may be stiff and weary just from the 
effort of holding on to things. We knows 


interfere with your 
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nT Ei Free Ae 
“(ret That Kick Down Pat, Sailor, If You Want to Join the Fleet!” 


Savy recruits must be able ta swith 50 vars hefore they con go to pea, Thin will enuble them te Lisep afloat 
until peared, ohywti lel hey fall caer Naval Training Stoel. AT Disirin Calid ori 
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lake o Man-eater Baring lis Teeth, the Submarine Sheré Breaks the Surface 
Wate poor trom the freeing ports gives 9 deroclous appearance to this todercea vessel. Almiet 24 
large os Do ilestroyer, with 2 crow of more Chi S0, these newer submarines cin cruise hunilreds of niles ito 
hodtile waters (pape 695), Subeiarines in the U.S. Navy are named for fish and Mjiatie amills. 
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“Put Same Pep in Tt!" An Ex-Chompion Gives Navy Flying Cadets a Workout 


Liewt. Comdr, Tamea J. (Gene) 
for the Navy, leak colieihenice ot the Naval Als 
neae-periect cantiitien, the cailete must kerp ft to 


that on destroyers even veterons get seasick 

Thouwh modern destroyers are alist ws 
large as light cruisers, they're still built pri- 
marily for speed (40 knots, or 46 statute miles 
an hour), which means thev're long and ar 
row. in a rough sea, therefore, the captain 
may find his dinner sliding into his lap, but 
at least he'll have some compiny to enjoy the 
laugh, foro destroyer captain eats in the ward- 
rim with Als officers. 

The destrover sailor has mere jobs and faces 
greater misks than the men of almost any other 
surface craft, Destroyers scout ahesed of: the 
Meet, protect its Danks when steaming in for 
mation, hint submarines, lay smoke screens, 
hitht other destrovers, do convoy dutyw, or an 
md task that cime= along. 

Since armor wold cut down speed and 
inake them top-heavy, destrovers have: little 
protection for their crews They operate often 
well within range of the guns of larver hostile 
ships, and gre vulnerable to air atiack, Thes 
carry ne chaphiun, no dentist, no doctor, hough 
each has a well-trained pharmacist’s mate whe 
can handle emergency “repairs.” 





Tunney, USSNR., himueel! a 
Station, Pontcnta, Ploeiila 
Suu the pve) moet mental striins of fhving. 


lori: more and now athletic olfnerton 
Chown onginally tor they 


The destroyer sailor has certain cocky 
pride, One day a destroyer, running low on 
fucl, hoiled a battleship to obtain an emer- 
gency supply. Somewhat patronizingly, the 
blteship captim shouted down from. his lofty 
bral: 

“What can we do for you?" 

Five gallons of gas anc a quart of ail!’ 
came the sarcastic reply. 


Tender, the Scmadron's General Sire 


For all his independence. however, thé de 
strayer aitlor soom or tate must come hark 
Hongside his dumpy, slow, unlovely squadron 
bender: 

Prom somewhere in her ample hull be may 
Hbten not only canned woods pel simmuni- 
bon, bot dit he needs them) such things ax 
Moaquite tets, auger bits. hammers, locks, 
satety pins, towels, and even spare propellers 

showing me endless well-filled shelves and 
bins, the supply officer of a destroyer tender 
suid he hac) 3,200 different items in stock 
vo nia alarm clocks! (The AVY doesnt oneer| 
tiem. | 
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Today’s World Turns on Oil 


By FReEperick Simepice 


dline, and our life rhythm would 
freeze, 

Every truck and automobile In the United 
States—more than 31,000,000 of them—would 
the in their tricks without fuel and lubricants 
made from petroleum, 

Planes, “out of gas," would be forced down 
all over the land. 

Every ship in our Navy and évery ship it 
wur whole merchant marine would lie useless 
at dock, or halt somewhere at sea to roll help 
less os dead whales in the troughs of the waves. 

All Army tanks and trucks, all guns and 
motorized cavalry would stop; soldiers would 
eo back to shaving mules’ tails, currving 
horses, carrying baled hay and shoveling 
manure: The whole mobile Anny would slow 
down, from 40 miles-an hour to the plodding 
four miles of horse-drawn days. 

Millions of us would shiver in our homes, 
before we could change all our oil heaters 
back into coal furnaces, 

Factories and mills would shut down, too, 
irom coast to cost, else their wheels would 
catch afire from friction and burn, because 
there is net enough castor oil, lard, or tallow 
to grease all their axles. Every railway car 
would steps, 

Without off 10 grease its wheels and cheat 
friction, muss production itself could never 
have come to puss, 

Of course we had wheels and machines 
long before we strick «il. But about the 
time man found of] and bezan to make axle 
grease from it, the then “machine age” had 
reached a peak, Power we had, in plenty; 
but the problem of friction had reached ‘the 
point where all the grease we could get from 
tallow, castor beans, pig fat, and fish was not 
enciizh. 

By the time oi] was struck in Pennsyl- 
Viinia, in TASS, the steam engine, the sew- 
ing machine, reaper, elevator, ete., were 
iiready in their early stages, Hut already, 
too, millmen, makers of machines, and in- 
ventors were balked by friction, which they 
had not envugh good vresse fo. overcome: 
hence, no one product ever invented set free 
such a rush of mechanical inventions os did 
the advent of petroleum grease. 

Today tn the United States we make about 
57 percent of all the world’s lubricating oil: 
and the story is current that Germany's war 
machine suffers more from lack of good grease 
for its wheels than from lack of fuels for its 
muitos, 


R° US of ofl, with Its grease and gne- 


Britain =till builds many coal-burning mer- 

chant ships because she has no domestic aurce 
of fuel oil. 
Tf all the miltion oil wells bored in the 
United States strice 1859 were added together, 
they would make a sizable tunnel clear through 
the earth at the Equator, 


Where Onl Comes From 


From the 375,000 American wells produc- 
ing in (940, we took out: 1,354,423.000 bat: 
rels of crude ofl, which was almost two-thirds 
of total estimated world production of 2.147,- 
000,000 barrels, Outside of the United States; 
mast oi) in 1940 wae produced in Russia, 
Venezuela, Tran, the Netherlands Indies, 
Romania, and Mexico, Output in Mexico, 
however, hat declined enormetisly in the bast 
eQ years: 

Earth oil, as fuel and medicine, has been 
used since ancient days, | 
Natural gas dit the “etertial” fires” of 
Ayroustrian temples. With asphalt; akin te 
crude ol], Noah calked his Ark, and it Hines 
lithe Moses’ basket when he floated among 
the bulrushes (page 740), | 

Nebuchadnexzar's masons used asphalt as 
mortar in his Babylon palace. IT -siow their 
fingerprints, as pluin as if made yesterday, 
in that great banquet hall where the Hand 
wrote, “Mene, Mene, Tekel, Upharsin.” 

OH, seeping from the ground, was used by 
American Indians as salve and internal medi- 
cine. Pigneer whites in Pennsylvania paid 
$20 a quart for this “Seneca oil: yet some 
lived to see oil-field booms pound the price 
down to 10 or 15 cents a barre}! 

Until famed: “Colonel E. L. Drake <ank 
his pioneer well in Pennsylvania in 1859, it 
seems Americans didn't think of boring for oil, 

In 1829, at Burkesville, Kentucky, a man 
drilling for salt water, to make salt. brought in 
an oil gusher. Tt caught fire, and burning 
ml flowed for miles down the Cumberland 
River. 

“Pve strick. Hell itself! May God ‘have 
metcy oon mel” welled the driller as he fled 
the scene, 

Even before Drake's well, we had mare 
“coal of” from coal. But os well myl- 
tiptted, oil got cheaper; men couldn't wee it 
all for mecitine, so they bewan to distill it for 
nse in lamps. Here again, an old ort was 
applied. Men knew bow tw listill before 
Christ; same ancients hung 3 wool fleece in 
the steam from boiling liquids: when i cooled, 
they wrung out the condensed liquor. 





This Big Hook Can Pull «a Mile of Pipe Up from the Earth 
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Today's macnificent 
“bubble tower” stills 
onat millions and ook 
everything out of the 
crude nil, from gascline 
and kerosene to Fuel oil, 
paraffin, ond asphalt. 
But they use the same 
principle that Arabs 
used with the fleece, 
When Gasoline Was 

0 Nuidurnoe 


Kernmenc—and the 
lowly axle grenke— 
were ol] we wanted 


from of in carly days. fcr. Shr eee 
We .got gasoline, too, mugs cette heres 


hut then ii wos only a 
nuance: ignorantly 
We ‘squirted jt -away 
inte the air, ar damped 
it into rivers, il the 
polite stopped us| 

Then come the gas 
dine crete, Tt hanished 
the horse, put the world 
on rubber tires, and | 
have men wings. (Gis 
oline, once despised, 
became worth more 
than “coal afk." 

But, you ask, what ff 
oil, anyway, and how 
do we find it? 

Chl itself, sent scien- 
tists Sav, was formed 
ages ago, from dying 


fish, animals, and Seals the wails to 
miants. i 
To get it, men bore GarandWeier 
wells deepinta the earth. recunet in the 
But where? iow do Strata Mat: 
Lr an ie ri - < 4 i Ciwe rt 
you know your 340,000 ae the well 


hole will hit ofl-bearing 
saints ? 

And why do oil derricks so often flock to- 

gether, like sheep, when there's plenty of room 
for more wells just across the road? 
_ That's because oil is where you find. it. 
How you find it nobody can say exactly, 
“We can't tell you where oil ts,” say the 
reophysical crews, “but we can tell you where 
it mught to be.” 

[t's truly a job for science now. The days 
of the “doodlebug,” as the forked stick anid 
Other unsclentiic devices were known, are 
practically gone, 

Most. frequently used of scientific devices 
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EPraerti ip i Fe Widhekiterd 
and methods js the seismograph, with its man- 
made earthyuakes, With it field crews. ex- 
plode dynamite in a bored hole; on a special 
truck, parked some distimce awuy, ridio 
devices record the vilsrations «i the shot from 
far down in the earth (page 720). From fie 
ures ao recemvyerl, oil geologists draw a chart’ 
on. it are lines which indicate how the rocks 
or salt domes are lying, far below, and locate 
geological structures that might held oil. 
These geophvsical crews, with their trucks, 
bouts, and “swamp buggies” (pape 723)— 
tange all over the world, probing for new ofl 


rials 


sources, Their “swamp buggy’ is a seagoing 
amphibious-lioking vehicle, [ts [0-feot-high 
wheels are equipped with fat, fin-studded over- 
sized tires which act as propellers; when the 
odd) vehicle leaves the land and takes to 
walter, it begins to swim. 

Other oddly named oil-seeking instruments 
are the torsion balance, magnetometer, pravim- 
eter, etc. 

One method of hunting oil now is by core 
drill, Samples of rock thus brought up may 
hold fossils. clues. to deep earth formations 
and possible off poole, This study of fossils 
is mcst useful (6 geologists. 

Just os astronomers take pictures of stars 
and planets to outhne the universe, so with 
fossils geologists build up a picture of a world 
structure that was, long ago. They find earth 
history written thus—fish, ferns, giant clams, 
dinesaur tracks; and saber-toothed tiger bones 
frozen in primeval mud, 

Some oll hunters make airplane picture 
mans: others look for surface seepages. A 
yet newer way is soil analysis. With this 
method they dig a hole just deep enough to 
pet some fresh earth not too mear the air. 
They analyze- the gaseous and solid hydro- 
carbons found in the samples and so get 
infinitesimal signs of of] or gas that may have 
worked their way up from far below. 

So, with doodlebug or dynamite, the hunt 
goes om. Each year we bring in some 20,000 
new wells. Since Pennsylvania drilled our first 
well, the hunt has marched across Ohio, TIn- 
diana, out to Oklahoma ant Texas, on to Cali- 
fornia, and now it's bounced back East for 
o brand-new hoom in Tlinois. | 

Best news for Unele Sam is that today his 
proved off reserves are the greatest in his- 
torv—about four times what they were 15 
years ago, 

To pump thic oil up and into tanks would 
keep 12,000 overoge wells buey (thirty years! 
Ane, if you must be statistical, it would load 
a line of big tankers, lying bow to stern, about 
16,000 miles long! 

What Is. an (hl Well? 

Familiar enough is the high steel derrick 
that rises over an oil well. Jt works the 
drills, bolls the gear that lifts long lengths of 
hollow pipe that go into the ofl well, ani 
may hese the pumps that lift up the ofl, 


Wells are drille| in two ways: either by 


lifting the drill ane Jetting it fall, so its 
weight punches the hole ever deeper; or by 
rotary drill, This totury new is most popular, 
With it you make your bole by rotating a 
sharp drilling bit set at the lower end of the 
string of pipe (pages 705, 717, and 718). 


at-ea Mexican field in 1008, 


The National Geographic Magazine 


As-the hole gets deeper, you screw one joint 
of pipe after another on top of the ewer-length- 


‘ening drilling pipe. Tn deeper wells this pipe 


may come to be more than two miles long. 
Sometimes the pipe twists in two, and you 
have to fish out your drill or start a new hole. 
Sometimes you hit high pressure, from gas, 
oi, or even water, and the tools ceme Aving 
viddently back in your face, maybe wrecking 
derrick and all. . 
Titanic Indeed was such an outburst of ofl 
Pressure was -so 
terrific that the very earth quaked when oil 
was struck at 1,824 feet. Oil and gas shot 
from cracks: that opened in the ground 750 
feet fram the well, | 
Somehow the gas caught fire, and for 55 
days flames shot a quarter mile wp into the 
heavens, So bright was the fire a paper could 
be tead at midnight eleven miles awiy: 
two million tans of earth flew up into the air, 
along with the off and pas. 
Finally the fire was put out by pumping 


sand «am it, but a crater was left of nore 


than a million square feet, 

In rotary drilling the bit may get so hot 
that it fuses. ‘To avoid this, special fluid mud 
is pumped down through the hollow pipe. 
This mud, thus circulating, also brings ground 
earth particles up out of the hole and has a 
plastering effect on the side of the wall, Like- 
wise, the mud’: weight may control the flow 
of gas and oil, if they are struck. | 

The kind of “mad” used depends on con- 
ditions met with deep down in the earth, 


“Mud Trouble"—Two Miles Down 

At 9.629. fee. down, one California well had 
“mud: trouble.” 

Of this well, Dr. Gustav Eeloff says: “Tt 
was reported that approximately 62,000 
pounds of Aquagel (a mud), 1,160,000 pounds 
of dry mud, 65,000 pounds of cement, 6,500 
pounds of a fissure-sealing compound, 660 
sacks of cottonseed hulls, 781 sacks of saw- 
dist, and 23 bales of hay went into this hole” 
before drilling could be resumed, | 

In ten days wells 3,600 feet deep have been 
sunk. To droll some deep wells may take 
from six months to a year. 

The deepest well ever bored is near Wasen, 
California, Sunk by Cobtinental Oil Com- 
pany fo a depth of 15,004 feet, temperature 
encountered pose to 270° F. Tt was plugged 
bark to 13,000 feet, at which depth 3,000 
barrels of oi] wo doy were obtamed. The 
world’s deepest active well at been is the 
Fohs OF] Company Bourg Well |, DeLorge 
Field, Terrebonne Parish, Louisiana, prodiuc- 
ing at 14,254 to 13,266 feet. 
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Today's World Turns on Of 


First thought dry and useless, come wells 
have been made to flow by sending down 
cuns of nitroglycerin and firing these off to 
erick open the porous rocks and let the oil fow 
ints the hole. But nitroglycerin ts tricky 
stufi; more than ance subterranean heat has 
prematurely fired the charge. 

As wells got deeper, how to keep the hole 
straight became a problem, Or again, how 
deliberately to “bend” a deep hole to: get 
under a church, » graveyard, ot even out 
under a holy of water, became yet another 


problem, Men finally worked) this out by 
photography. 


At Huntington Heach, California, where 
wells slant far aut under the sea, we saw how 
cameras. help keep track of which way a 
crooked hole is going (page 727), In the lyot- 
tom of a hollow steel tube is set a vonnpss: 
just above it is a tiny flashlight and single-shot 
cunera controlled by a small clock. 

“Tell take 20: minutes to let that tube down 
to the bottom of qur hole,” said the driller. 
“So We'll set the clock te "go -off in 20) min- 
utes.” 

Pulled back up later, we took the camera 
drut of the tube, to develop and print its disk- 
like film, : | 

“See here,” said the driller, “This picture 
of the compass dial shows that aur hole te 
drifting northwest, and that it is 40 degrees 
off the vertical. Look at the chart here, where 
we show the position anil direction of a degen 
other nearby wells, and you can determine 
just exactly where our hole is going, away out 
there tinder the Pacific Ocean,” 

Geo of] storie: include a hillside drilling 
job in Pennsylvania, wherein the runaway 
drill turned up under a brewery and tapped 
4d beer vat. <A cartoon in the Petroleum 
Eogineer showed foaming beer gushing from 
the well ancl drillers runing with buckets 
to catch it! 


Sacnee Adds tu Our Gil Reserves 


To drill a well today costs anywhere from 
$16,000 to $700,000. 

Deeper drilling—down to two and three 
miles—now finds new oil pools below thase 
areuly tapped. 

Also, old pools once thought exhausted 
dre being broweht back Inte production by 
“fepressuring'; that is, by pumping in air, 
HHS, OF Water to restore Inst pressure tind thus 
start ol] miving up again. 

Chur future. ol cate: is also being expander 
by the steady increase in the volume of refined 
products we get from o barrel of cnide ofl. 

Nattiral gas—to which we must overt: 
comes ales from ofl fields. 
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Sa many different solids, liquirs, and pases 
come ow from cracked of] that even to find 
new names for them is like naming Pullman 
cars. Long ago, nomenclature was simple 
What we know a9 “asphalt.” for instance. 
which is oil in its solid form, Bible writers 
called “pitch” and “slime” (nage 740). 
The ancients also used oil in various forms 
in warfare, A precursor of our modern flame 
thrower was the “Greek fire” of the Byzantine 
Greeks, used with telling success pgainst 
enemy fleets, Tt became one of the most 
powerful military weapons of its see, and the 
secret of its composition was guarded for 
centuries, Lt was probably a self-igniting 
mixture of ail and quicktime, 

One pioneer use of gas was. when somebody 
piped the gas into his cabin and made a 
burner of in old gun burrel—and cooked over 
it! Such gas, in time, caused the rise of glass 
and other factories of Ohio and Inidianu. 

“Dry lee" from Wells Bored for Oil 

“Dry jee” comes now from some holes first 
bored for oil, You've seen broccoli, beans; 
and peas packed init. Latest marvel is near 
Brawley, in California’: melon- and veeetable- 
growing Imperial Valley. Fortuitously, wells 
drilled here have yielded carbon, dioxide: 30 
locky farmers find cheaply at hand plenty of 
dry ice in which to pack their crops for ship-. 
ment to market. 

In the Bast mest dry ice is made us a “hie. 
product” of industrial plants. : 

To put out on electric or chemical fire now, 
you cain also use dry ice. In city streets, if 
you read signs on passing ice trucks, you may 
soe the words “carbon dioxide.’ For fire 
fighting, » gun-shaped device is uttached to a 
cylinder of this compressed gas. “To oper- 
ate, poll the triguer.” Released gus turns to 
a blizzard of dry ice—at 110 below, zéro— 
ancl puts out the fire! 

“One of the stranwest wells ever drilled,” 
sid Dr. Gustav Eglo, “was at Walden, Cole 
rado. It blew out what looked like yellow 
snow, This piled up in hills and proved to be 
a mixture of solid carbon dioxide, or ‘dry 
ice,’ ane petroleum.” Other such wells have 
been drilled in Mexico, New Mexico, ariel 
tah. From some of them dry ice is sold. 

Stranver things than ice have shot from 
freak wells. An elephant—or the sncient 
wreck of one, says the Lng Angeles Times— 
blew up some years ago cut of a well on La 
Brea tur pits. From this same spot scientists 
eventually took the old skeletons of hundreds 
if other animals and birds (page 740), 

“Another case is oy record,” said Dr, A, G- 
Loomis of Shell laboratories, “wherein stole 


aif The ational Cweth 


ES 
ny 
m 
—_ 
inkl 
IS 
“1 
ii 
“=r 
= 


i ' 
comes fot salt wallet CO. ODO beer 
i CLO, 
\4 | ’ 1h | = Tt = rt rij i of th i ies | 
I | ha UT | th i! nM I i 
2S LO Oe Ce wien it wa Weeter| 
i, 
* 1 Tul MOP eLaire il h i Lea Il i| r 1] 
TL pe { ] il Lares ee 
7 
For years glossworks, and the copp 
| 2 
aa rice reli fe - | ct L Fie i] 
vf i { 1 | | F | 
OF ck LLE PL i 1 1 lee | ikl i it il PuLal | 
But pis 
if evil it FIR inv now Carr 
Waal ES lit] Ail rile i | 
ri cla te clistricti i i Le i tei Tei 
7 r T ine | i ad 
istant ents eipulntion when 
It Ca De Le ries endl Wit etl 
H F i | | 
Bia a | | i See TT i Lhe Se Li il 
OTe in tanks imsiuliat Witt tw feet 
iat i irl i Os aoe i) Lee jf 
: ce . ‘ 
Much colder than cry ice 
q F os 4 | =o | 7] - 2 
Chihes rye Prec [ie roi@ium. boartoare 
:j milage ee tal itm peewir | pent ; | 
I je jfettt im Dee i EPL Lip 
re! moved nbout the land, even del 
eri from cli wit 1 Orrcnd) cunt 
| j | 
ers ne th—tias pee est-()-Lite 
, i : 1 
i H Li Li= 1 inal AA i | iv = thik. | Mr 
| ff 1 a 
Gi re trv Lair {TI mh rit He] 
| ' 
rail Lf Ti | at oe ie | | Let il Li | ree 
| 
rit (reaung. Lean ficl ir eee 
Onn [n iri i lank Gite bai 
ieee Paes ATU Uh ur] 
| P i 
4 | Pil le | Witla er CHemirnt 
| 1 
i} ely ay] pee T Ba ime! Piet hid EL iri 1h 
; Cie pan” lle eh : 
rid tl Mier Law Dh ee a iil wan Lis. 
rete a rmerrrepesa . 4 5 | ri 
Teeth a= anit PPA SUL Seer 


; | 
dyes, synthetic resins, artificial) fabric 
| 
I | | 
i | f LF i. ii | | ni 
Lio 2k De 1 ULE Leer LEP 


fren (hil Wells 


“White Kabbits” 





raculot LS ee 40) Toi thine 
iri Peer Lan Ln i Pours | ruberhe 
rise | Le is ees h | hile Aicl here 
iT? lire gdantities of many kinds al 
hydrocarbenr coil that hardly oceur tn 
coal tor atial 
so today s oil well is like o magician 
Im Llus Oklahbews FPire the Uwner of the Well hat. From it-schence pulls white rabbits 
Was Phares fai lve ath Ol Pita -o cl itt viet ca { frig es lj hat = 
i ate i | or I oe bo Optahonma ain) national delens 
drill tl truck oil, © v took his famll Go cid, so incredible are some thing 
Ls if na 77 ; e sieueed 3 mide from oil th even When wou =e 
| 1 eau | te ia | Let LFi Pee Le 7 i 4, thes 1 1h Op Wis [5 wird | I 
i] hi mine Ty reeri ims I i et iL fry Gs Let Titi Yer goto 





Today's World Turns on Oil 


How Oil is Brought to the Surface -A F 
: + Most wells flow mi rauly 
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shel people say, “Look what elee they 
make from oil!” Panties, perfumes, 
plaving curds; clarinets, chessmen, and 
safety whiss: belts, earters, rubber tires, 
boots and shoes; fice creums, violins, 
and onnoestheties: curtaing, raineomts, 
phonograph rverds and filter eloth— 
even plastic furniture and false tenth! 

Atone (Chicage fashion show a buscar 
model sways about in a Iraflike bathing 
suit. “[t's made from Vinyen, a pew 
textile from oil,” they say. “Aye: from 
such a little oil—maybe a half pint,” 
erins a critic, 

Genman: even make jad from. ofl! 
We cowed: We do make vlyvcerin. Think 
of that!) Nitrates from the air. with 
tlyvocerin. from orode oil, nnd veu've wot 
nitregivcerin (page 747). 

From this trick-hat oil well come alsn 
irainloads of esters, ketones, acids, 
alcohols, and other bulk liquids, dong 
with solids and gases, on which America 
builds now & vast new chemical. inedius- 
try. Synthetic rubbers, planned to make 
ut free of imports fram aver troubled 
Seas, Come fla from petcolen. 

Another big rabbit from this bap is 
TNT, deadly explosive. oT, looks Ike 
ETOUNG Must and ts even mire [Wer 
ful than dynamite, yet safer to handle. 
Oil new abowe ground, in tanks, holds 
enmigh potential TNT to lift all New 
York City and drop it somewhere out 
in the Atlantic, or sink all the ehipe in 
the world, 

At Houston | watched the Shell men 
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Today's World Turns on Oi] 


rishing work on a giant toluene plant, where 
millions of gallons of this fluid will he made 
for Uncle Sany's use in ‘PNT, 

This chemical wizardry ‘started when men 
learned to “crack” ofl. ‘When you “crack” 
cil you get a result similar to that when you 
trop bacon fat ono het stove-—some gasoline 
like fume poes off in the air, and some coke 
sticks to the siave. 

In these products from oil, sclenee finels 
many of the same hydrocarbons as in coal tar 
So. now, if we had no cowl, we could also make 
from oil the same long list of drugs and meci- 
cines, from aspirin to anesthetics, as well as 
all the dyes, perfumes, and thivors that come 
from coal tar. How versatile the chemist! 

Carhen black is but one of the many use 
ful things we get from gos. They make it 
by burning gas jets against overhead steel 
plates, then scriping off the soot—which is 
carbon black. 

Most of our annual output of 262,000 tons 
ur more is mide in Texas, Fly over Brecken- 
ridge or Kermit some windless day, and the 
vast black chou that hangs over those cities 
makes you think the whole place is on fre, 

Rain clouds hid these Texas towns, when 
lately I flew over them. High up where we 
were, the sun shone, ¢listening on vast white 
cloud fields, But we could tell exactly where 
Rreckenridge was, and Kermit, too, for smoke 
from their carbon works had flonted up amd 
blackened big ragged patches in the snowy 
clouds below us, 

Carbon black works muy cover 50 or 100 
acres and include storage silos. 150 feet high. 


Naty Uses of Carbon Block 


This now prodigious industry dates from 
long ogo. Early Chimese printed from wood 
blocks, using some kind of carbon in their inks. 
Same kinds of printing inks contain corbin 
lilack and off (Plate XIT). 

America's printing industry today has grown 
to stich vast size that, without carbon black, 
it might collapse. Movdern high-speed multiple 
presses must have-an ink that flows freely 
aml makes an instantaneous jet-black impres- 
eion of every hairline of the type and hallf- 
tone. 

Bombs of carbon black powder were taken 
by Admiral Byrd on his third Antaretic trp, 
to be dropped an the snow a5 markers in 
wrial survey work. 

Because the Antarctic wastes have ne rivers, 
trees, towns, or ather customary landmarks, 
the use of these bombs—which make big black 
spots when they hit the snow—helps map- 
makers get quicker, more accurate overlap 
ping of aérial photovraphs. 
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Tire makers buy mest of our carbon black: 
they use 45 to 30 parts of it by weight to 
every 100 parts of rubber in the treads, This 
dds to a tire’s strength, resiliency, and 


In the making of rubber hose, heels, sur- 
geon's gloves, floor coverings, ele. much car- 
bon black i= also. wet, 

Pharmacists say Anpetica’s first ofl refinery 
was started by Samtel M, Kier, a Pittsbunh 
Hrugeist, He built a small jolant in 1655 to 
make o medicine he called “Kiers Rock 01,” 
That was the historical background for today's 
huge drugstore trade in minéral oil, cosmetics, 
Pic. 

Oil for Drugstore Shelves 


Among. oi) products used by the drag trade, 
including paraffin wax, petroleum jelly i mist 
prominent. Diruestore history says it was 
first made by Robert Augustus Chesehrough 
in 1870. He alse cotmed the word “Vaseline,” 
ond registered it as a trade-murk for his prod- 
wet, Today this jelly isa common ingrecient 
of salves and ointment formulas. 

Responsible phannacists are of course criti- 
eal of the raw materials they use, and today’s 
best petroleum jelly is a long way from. the 
“ale grease” of horse-and-bugey days, Con- 
SUN POn is eMOrncus, 

In its output, for example, the Eli Lilly 
Company, of Indinnapolis—one of the world's 
largest makers of pharmaceuticals—buys high- 
orade jelly in metal drums holding 400 pounds. 

You see them melt this and strain it through 
cloth, before the medical ingredients are sifted 
into it. After this ts milled and ground, they 
inspect it with a magnifying glass, to insure 
MA fiers. 

Like deft hutnan fingers, you see “ointment 
filling machines” at work in Lilly's factory, 
They measure out just the right quantity, pour 
it inti a collapsible tin or aluminum tube, then 
seri) it up “all in 1'4.seconds! What a chanee, 
since Arabs first took “pitch' from the old 
wellz in Hit of the Hittites to salve their 

tamels’ saddle galls, rub qut their own rheu- 
Mmatism, or cure sore eves! 

From on oi] well to a beauty shop is. long 
walk! Yet tons of petroleum jelly, mineral 
Oi, and other petroleum products go into fancy 
face creams and skin lotions, 

How interesting to think that on some girl's 
dressing table there's a fancy far for | “painting 
the lily —whose perfume, color and “cream 
may have come from the cies oi) well from 
which came also a henhowse roof or a pair 
of rubber heels! 

Droestores sell other medicines which are 
now made synthetically from oil, There's 
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Putra Fein The Towed Oe ber Batt Yarnell Wiebe 


Prospecting for Ohl, a Seismoadgraph Crew in Oklahome Fires a Nitrogdlycerin Shot 


Amiaber crit port aa tliis citi is er er tome tmestanwe inaY: im kt roilin til uf her intirument’ peen4¢ii 


[he tome required: tot the vibriuthons from the shot to bownce back from where, down In the earth. the 


ee ruck ahah Lorne rors: tosmatione 
Mh Tea showing micreronimnd formar 


ephedrine, used for centuries in China ss a 
nose Medicine, Now we make it by nitrating 
the ethane in naturil jas and use it with oil 
enrmaivs tf ¢henr out the bead 

From that yersatile gas, propylene, set free 
when col i refined, comes now 8 new wnes- 
ihetic, Cyclopropane, Pleasing in smell ane 
inducing sleep without suffocation, it causes 
smth, easy breathing 

Dost that flies when we soin wool of card 
cotton is kept dawn by the use of spindle oil 
produced from crudes and made also when re- 
liners separate paraffin wax from petroleum, 

‘London foe for we in realistic acreen-play 
scenes is made by spraying spindle oll from 
Hinnt atemizers reer the actors. I cggey wittier- 
tront secnes in Pasrarte Wes! were thus treated 
with oil | 
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From: thet dita, eeolovistis can compute ifisteances ani driv 
thit snverst whe 


re onl samc may be feel with the alrill (nase 70%) 


This same light oil keeps most off razor 
blades and prevents glissware from sticking 
fo the mold when being formed, [t impreg- 
nites paper for making cheap lampshades: it 
is wsed to lubricate binder twitte and ordinary 
rape, tugking thet easier to handle and more 
durable. 

Bakers use this light oi] on their pans, to 
keep bread and cake from eticking: tanners 
use it ta soften leather, and miners empley 
Ft as a flotation ment im SeRTEtIIe OMe§, 


Ohl Coeare Mlk of Weed Tastes 


If your cow eats garlic or tacweecdks, her 
milk tastes bad. Remedy? Pour in a few 
crops of mineral oil; they rise to the top and 
bring the bad tastes along. Skim off the oil, 


and Your troubles are over. 
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Visttors at (hieage’s \iukeum of Setence and Indusity Are Fascinated by This 
\lodel af an Ohl Refinery 
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oll in where Vou Amel it,” 
men unitier shallow coastal waters. a, 


oy watlir with cyte! tage Cpeuge ss) 


Since 


Parufin wax tteelf his been called the [uck- 
of-all-trades of the oil business, Older peuple 
recall when ft wae used in cheap chewing 
rum, or merely to Seal up fruit jars. 

(Chorches use much wax for bie altar cancles 
atl for those Jone ones cartied in reliciows 
processtons (Mate V). 

Those artificial fruits and flowers on Your 
host’ table may be of was, Newtangled 
milk bottles by militons gre made now by 
the American (Can Company from wrx-ooated 
Contuiners from the delicatessen, 
Which fold cream, prckies, Mayonnaise, potato 
hae, butter, pnd cheese are made tn the same 
woy. One breakfast-food firm uses 35 tons of 
wax a week fo coat its paper food containers 

Couting fruits and vegetables with wax is 
staridarcd practice, especially in the case ol 
exported apples that must make a long sea 
Cin the cul end of @ lomip or carr 
vou may see where the dealer hos stamped 
his own trade-mark and then waxed it over, 
Puctic cost mille: make wosed-panetr wrap 
pers to put an fruit that may go anywhere 
from (hing toa Argentina 

Ei WO bud o new hope and want a Fiill- 
eruwn tree Groweht and set out, the landscape 
pander will haul it te your yard all embalmed 
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Preospectors This Odd Wehicle os 
nem enploriog fer cpewW firkiy must also 


tts fat tifes set wilh “tir 


Miter lie 9 id eerty Beer 


a “Swan Tage” 
Burch through marshes pang 
this lbwgery tune over div erownrl, trl, 


in wax to keep it fresh and green. Full-erown 
trees, all coated with wax, were moved to the 
New York World's Fair grounds and safely 
Sed CHIL. 

Rose bushes, uprooted in the fall, are kept 
alive all winter with was. instead of having 
to tee Stored in og het, mot greenhouse, Some 
Women spray the pine (Christmas tree with 
Worx to keep needies from littering the Aoor, 

Wax helps pick chickens. Aielt this wax, 
dip a chicken in it, let it cool, aml you can 
strip off all the feathers at once, just as a 
Woman peeks Off fer eippeer 
poultry packers huanele fowls this way un a 
biv scale, a conveyor belt carving then over 
a dipping. vat, 


Ch) Helps Whip Weeds and Hugs 


Pire-squirting weed killers lash over some 
westem railrowis, One of these oil-buring 
dragons, speeding over the pruiri¢e and sprav- 
ing blazing oi] right and deft beside the 
Fils weels—also owls, snnkes, anid 
rabbits—faster thin a whole army cf selon 
hands could cut them down with scythes 
(Plate AYVT), 

Likes of of, such os hermosene or in some 


Hiber form, mise! with 
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Puiteerali tir Tk dition Steer 


In Southern Lowisiana, OF Derricks Rise Like Lighthouses from the Waters of 
Lake Borre 
Wher petroleum fs fund under costal waters, os at Huntingion Beach, California, wells ore dred 


cn ere gm ekanteel aut te saglieiring af] dirpicrite 
Asopetintenient tke: bis routs by motorboat. 


down through tte lake bed. 


pv rethrim or derris rool, wre sprayed on crops 
and orchards every year, in man's grim war to 
keer boss from eating all his food, The Union 
Gil Company of California ships such spray oll 
to orchards as far away as South Africa, 
India, and Palestine (Plate VILE) 

Paison bait, mined with oil, ie set for eross- 
hoppers, Mormon crickets, and army worms. 
Southern Hines recently: scattered such cricket 
Lait from speeding nirplanes. 

strategy, too, mutes In this insect war, 
Take the leaf hopper, which devours sugar 
beets. Science HUrSsues hum, Tot only in the 
beet felds, but in adjacent foothills to which 
the pest migrates in the mating senson. In 
this honeymoon retreat, among the Russian 
thistles of California hills, men hunt thie buy 


i Le} = _ i = 
(ns rhs ae TH 1, 


Hare well are bearecl straicht 


down and spray him with oil, using spray 
enough io cover thousands of acres: 

Ohl anoints the epidermis of cattle ane) his, 
Live cattle, driven up here from Mexico, musi 
dive into oily baths: at the border to kill any 
fever ticks. 

Lazy pies like to Scratch their backs, While 
scratching, they can pew spray themsebyes 
with insecticide by rubbing against a Spe- 
cially built post that releases the ofl when 
they push against it (page 745), 

In some tropic hetel® you see white-clad 
servants step softly obowt with a squirt pun. 
They shoot mil spray into dark corners, where 
mosquitoes lurk: they even get down. an 
oll fours, crawl uncer dinner or bridge tables, 
antl soroy the ankles of ladies in evening dress, 
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To Michigan, Almost Surrounded by Water, Boots Annually Deliwer Gosxoline by 
Slillions of Gallons 
This storage pilant of the Thetsen-Chemem Company at S&L. feerph & one of many shmilir facie 
scatters’) wll about Mirhigun’s Coast towns andl along its walerways, Mot paseline reaches Alichiqun fron 
the Chicagn aren To the right af the white tunks are bhure pales of coal (page : 
Carpet-eqling beetles, hunery mothe, cock- seatter. Prizes were offered for their, recap 
roaches, Weas—even the bedhug which gemtle- ture, so that flies’ travels might be studied, 
folk newer mention—all wet shot in the face Cine ringleader thy, paonted with gale ane 
with squirt-gun oil in man's fight agoinst these named “Hig Butch,” was among those set 
rangesters of the bug's underworld, free, A. woman in (moha-caught him, when 
Chemval and ml companies such at du he had flown only 12 blocks, and gained a 
Pont, Sell, Teas C4], Standard Gil Develop 
ment Company, ete, maintain specu labora: Using airplanes as pens, men write on the 
ries to study insect control, The du Ponts, sky with ofl ancl chemicals for ink. 
or example, buy bushels of live Japanese Giant white strokes against the azure cur- 
beetles: purely for experimental research, tin spell out advertising singans, 
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A Ty Worth S300 This sk y- wi iting was Originated in England 

' during the first World War by Major John t 

Plies are harthest of all to kill, Plavine with Savage of the R.A, F. With it he concerved 
them, one big cil company painted manv fies a plan to send military messages when othe 
a gilt color, ot its “ty farm,” and liberated lines of communication were cut. [ts first use 
them irom airlines to see how they would as advertising came m [422 when (Captam 
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Cyril Turner, British ave, wrote “Daily Mail” 
over the heads of astontshed roce-track fans 
at Epsom Downs Derhiy, 

“Writing Witers at 150-miles an hour, from 
a pattern teversed Tike text reflected back- 
wards in.a mirror, is no plenic, Capital letters 
in such a text are a mile high, and small letters 
méasure half a mile. 

At 15,000 feet op a message itself, to be 
easily read from the ground, may stretch for 
Sor 10 miles across the sky, ‘To cross a "tL" 
er dot an “i,” a pilot mity have to fly back for 
five or ten miles, and then be careful that the 
huckwash fram his propeller doesnt rub owt 
the words he's just written; and de mustn't 
skin any letters in his pattern. 

One sky-wrter was hired to go up over o 
fair ancl write “Air Show.” He left out his 
“h" al wrote “Air Sow!" 

Moving gas-and crude oil irom wells to re- 
fiteries and distributing finished products from 
there fomm major tusks in trinenanrtatini, 

Fleets of tank trucks, familiar to motor- 
comecious America, deliver milliuns of gallons 
of petroleum products, even in remote places. 


Pipe Lines—O)ne-way Gommon Carriers 
nome 321,000 miles of invisible underground 


e lines crv about the United States map. 


ithe ey form an exceedingly flexible transport 
system, antl ove an enemy would find it almost 
impwossi bile to bomb. (pare 726)_ 

By pipe we pump ofl, gasoline, and natural 
was halfway across the continent. Texns is 
urging a line now that will carry natural gas 
all the way to New England. You hear of 
food “untouched by human hands.” Oil js 
like that. From the very well itself, until 
that day in the filling station when the man 
holds up your oil stick and says, "You need 
a quart,” the public seldom sees much of our 
enormous oil stream, 

Pipe lines prove this invisibility, You walk, 
ride, and fly over this vast net every day; yet, 
unless you happen to see where 1 ripe crosses 
a cteek of runs through o pumping station that 
steps up its flow, you don't even suspect its 
existence. 

Through deserts, swamps, and rivers, over 
mountains are through cities: co our oll and 
soe pipe lines. 

At Tripoll and Haifa.on the Mediterranean, 
and on our California coast, pipe lines run out 
aver the beach and under the sea. Here, at 
buovs, visiting tankers fish up the submarine 
hose and their tanks are pumped full, 

Gravity alone moves oil through some pipes. 
In other places, pumping stations are at work 
to “shove” the oil along. Sometimes pipes 
have to be cleared. Then they send a “en 
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devil” through—w circular scraper, like «a hiv 
wuwer. 

Law says oil and gasoline pipe lines are 
common carrlers, though they carry only these 
products, and only in one direction, 

Railroads feel pipe line competition keenly. 
There are still more than 146,000 tank car= 
that haul oor oil and gas by rail ( page 744), 
rept becuse daily outputof crude oil is round 

3,500,000 barrels, railroads couldn't possibly 
haul it all. 

It is true, ton, that without branch pipe lines 
many oll fields would never hove been de- 
veloped, because it wouldn’| hawe been eco. 
nomical to build ina railway merely to haul 
out the oil. 

Streamlining the Tankers 

Therefore, much oil moves by water, in the 
holds of tankers (pages 729, 741, 746, and 
Plate X). Most foreign lands depend on 
ocean transpertation for all or the greater part 
af thelr supply, “The larger tank vessels move 
about a third of America’s national production 
ef oil and ail products, and the percentage iz 
much greater if you include the smaller river 
boats andooifl bares: We now: have some 
2,000 tank vessels of all kinds plying the seas. 
vur canals and bays, our northern lakes ond 
western TIVers, 

To navies the tanker fleet is a seagoing fill- 
ing Station of vital importance, But todas 
tanker js pot the foul, sluggish, chomsy oil- 
catrying craft of yesterday. Modern tankers 
may cost from two to over three millbon del- 
lars, especially if their construction includes 
national defense features such as hich 
epeed, gun emplacements, and , 3. Navy 
navigational instruments. Some of our newest 
tankers cin make a sea speed of 16% knots, 
or more. | 

Manny are sew well equipped for the safety 
ond comfort of their men, Piped ice water, 
smoking rooms for the crew, fireproof quarters 
with only two men to a cabin, plus fathometers, 
radio direction finders, automathe steering 
control, automatic SOS meeivers—they have 
all these! And they can load or unloael five 
and a half million gallons in Tess than « diny. 

Sometimes a tanker stands by a wreck or o 
disabled ship and peurs ofl on the sea lo quiet 
the waves: Once [ saw some thirty steerage 
passengers washed overboard Irom a barge in 
roveh Athintic seas, al Sau ae rth ther 
Avores.  (Quar skipper on the old Cenoapic 
dumped barrels of oil ta quiet the waves. We 

rescued the whole party; only ane was hurt, 
i boy with a broken lew. 

Think of the world’s 300,000 wells as. one 
hie cistern, holdiny oil Instead of water. 
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Comparing Six. Grades of Lubricating Of] at an El Dorade, Arkansas, Refinery 
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From this cistern we draw oil ane disnill it 
in refineries to make gasoline, ttc. 
That mysterious upended cylinder that 


rises beside smaukestacks in refineries is the: 


“bubble tower.” Tf it were ghiss, or if you 
could tear off its iron jacket, vou would, see 
it is & series of platforms, one above the other 
like Toors, and ull tied up outside with miles 
of hot pipe that curl about like smoking In- 
leatines. (page 722). 

Crude oil, starting hot at the bottom, sends 
its vapers meaving upward: the lighter they 
are, the higher they go, Gasoline comes: out 
ontop. Somewhere along the line, each on its 
own platform, or bubble tray, you iret kero 
sene, spindle oil, Diesel oil, oi] for vour fur- 
nace, lubricating wil, ete. 

AL the very) bottom, heaviest of all, lies 
asphalt, if the crude oil being worked has an 
asphalt content. 


Selling o Bad Smell 


From this refinery come nlee certain prges, 
like propane, which may biter be liquefied und 
alse put to work. Here even the smell is use- 
ful! Obe California refinery smelt an uf 
hydrogen sulphide, or “rotten ee” gas: that 
come men wouldnt work there, 

“Let's sell that bad smell to our nelghbors, 
who moke chemicals,” somebody sugeested., 
So they cid. running iteff ina pipe, From it 
the chemical works now make siphuric acid, 
which they aell back to the once troubled 


owners of the original stink, who use the acid 


in reining gasoline! 

Gasoline itself can also be made from nat- 
urn) gas or from gas that escapes when cride 
of is. distilled, 

When bubble towers separate oil into 
various products by distillation, only a physi- 
eal change: occurs: that is, you could take 
all these things and run them back together, 
and avain have something like crude oil, 

Not oso in “cracking,” Then a chemical 
change gecurs, and vou couldn't blend all your 
products and be back where you started, Your 
coke would be left over. 

Cracking, in tact, subjects crude oil to such 
intense heat and high pressure that its mobe- 
cules fly apart. When this pressure is TE 
moved, molecules go together ugain, but inte 
new and different configurations which make 
new, different materials, ‘That is the difference 
between clistilling and cracking. 

Hut cracking yields us incredible benefits. 
Tt more than coubles the amount of gasoline 
Vou con obtain from a barrel of crude off: 
that means it also conserves your quantity of 
crude oil in reserves left in the earth for 
fubure wae. 
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sermne chide ail, theach tare, is ae mopech like 
gasoline that you can fill wour tank with it 
and drive off, But most gasoline has. ta 
be distilled from crude oil, condensed from 
naitiral gas, or mue from refinery cas, 

Since men leached how to crack off, about 
53 percent of the crude has been mide in the 
U.S. into gasoline, This is. four or five times 
the previous: vield, What hige saving! That 
means that science: has multiplied our oil te 
strres four or ive times! 

No feat of . ail chemistry outshines this 
astounding improvement in the quantity and. 
in addition, the quality of our gasoline above 
that which Nature has provider 

Remember the foul, dirty fuel of twenty 
years back. Every car that started shot back 
a cloud of smelly blue smoke, How we had 
to grimd valves and scrape carbon! 

Tn the old days sone refiners aneaker! caso- 
line (oo market for it) Into kerosene, a trick 
which resulted in many fires ane explosions: 
in the poaring twenties kerosene was aneaker 
Into wasoling. But no longer! 

Today the quality of gasoline to burn inan 
engine without “knocking” is measured by 
what chemists call its “octane number.” 

Ten years ago a chemical compound caller 

‘soenciine” was considered he Adee Stancdaril 
of motor fucls, Jt waa the “100" in the anti- 
knock scale, ancl a mbar corinsity that 
coat $300 gallon. Today millions of gallons 
are sold at about 30¢ a gallon, and it has be- 
come 4 very important source of fuel for 
airplanes (Plate ATV), 

In the manufacture and blending of modern 
fuels for today’s high-compressinn automobile 
ind airplane engines, various chemicals pre 
mixed with gasolines of lower antiknock rat- 
ing. Widely known of these is Ethyl Flatt, 
or tetracthy! lewd. 

Though we crack, primarily, to get more 
fasaline, this process aleo yields vast lots of 
hvdrocartins that gu inte the maki ing of many 
useful things. from rubber to phonograph 
records, dt forms, indeed, the basis for a 
whole new chemical Industry. 

In the past 24 hours, at more than-one mil- 
lien American service stations, men in caps 
bave poked a syothetic robber hose Into the 
tas tanks of 12 00,000 motor vehicles and 
‘Whe ‘em up” with some 60,000,000 gallns 
of pasaline, 

How big this business 1! 

Again tomorrow, ond dey after temorrw, 
and so on, this not only repeats: it steadily 
increases. ‘There seems no end, 

Even to talk with off workers vou need a 
new tongue; paraffin accumulations: rate of 
penetration data: inhihiters: catalysts; ca- 
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Prehistoric Animal Effigies Are Grouped About Asphalt Pits in Southern California 


Ol seeps may tur to scohalt, Thus La 


. Grea Pits, in Los Angeles 
Lier and olher how ettinct animals, accidentally mired in this stick) miatiolt, were thus preserved. 


So hneey - fier heel 
Fiigies 


were Timed 


mjrrsent anmals periahing her’ from 270,000 to 30000 vearm oro, 


lhodic protection; galvanic corrosion: plas: 
tering behavyior—whal a strange language! 

To vou and me, all it means is that science is 
simply finding new ways to do things. better 
i the cl business. 

Fossil remains of sober-tooth cats. camels. 
mastodins, mammoths, and other prehistoric 
animals, also birds, found in Eancho La 
Brea asphalt pools; in Los Angeles, have been 
preserved there for 20,000 to 50,000 years: 

Seldom, inde,” sava the Los Angeles Mu- 
scum Of these famous lar pits, "are conditions 
found so favorable for the reconstruction «af 
tile record af the post, 


Asphalt—tfrom Nilomoes to Levees 


At crevtion’s dawn, when so much world 
wie tinder wither, lite consisted of microscomic 
mntiTils snd plants. 

Phese clige, through the ages, leaving sedli- 
ment on ocean floors, When lands formed, 
the ocean beds shuffled, and heat.and pressure 
turned the sediments ta petroleum fund ems, 
says one theory, 

When oil finally seeped up on the new- 
formed continents, its volatile ports—kero- 
sene;, ett—evaporated into the sunlight: 
left behind by inspisaation were the hydro- 





carbon solids from primeval dayvs—asphalt. 

How indestructible wephalt is! Ur of the 
Chaldees had gutters lined with asphalt, built 
5,000 yenrs aro—and they re there yet! 

Egyptians. used asphalt to embalm mum- 
mies; in fact, the Arab word for mummy is the 
same a¢ that forasphalt. Assyrian kings built 
asphalt dikes ta keep the Tigris out of 
ineweh 

Today Army engineers use asphalt mats to 
keep the Mississippi River from breaking 
through tscleveis ond-swamping Ncw Orleans 
(page 744), 

Early American use of asphalt was a paved 
silewalk about the ohl Merchants’ Exchanger 
in Philadelphia, London paved Threadneedle 
1809. Washington, D. C., paved 
some streets with asphalt in 1 874—and they're 
still so paved, 

First commercial asphalt came from that 
nator lake mm Trinidad, which may not have 
been discoverce by Sir Walter Raleigh in 1595, 
ns Often said, 

Sow most asphalt used here comes from 
oil refineries, At first, however, asphalt, as a 
residue at refineries, was a-sticky, dirty nui- 
cance: 1 men dint know bow to get rid 
of it. 
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Asnhalt Mattress Which Will Reep Old Man River from Cavind in His Banks 
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Since 1900 its we has multiplied thousands 
of fold. Of the 3,000,000 miles of rows in the 
United States, about $5 percent how have or 
have had asphalt coatings. At least 40 percent 
of all city streets are still. covered with ft: 
Detroit alone has the equivalent of more 
thin 47,000 miles of 18-foot asphalt streets, 

In roots, tennis courts, sidewalks, floors, 
reservoirs, tree surgery, roads; harbor works, 
ete., this “ugly duckling” af the iil fusiness 
is used by thousands of tons. 

Planes start and stop on wheels, not on 
wings. The new Washington National Air- 
port's fowr huge asphall runways, with, taxi- 
Ways and aprons, equal in area 41 miles of 
[8-foot roa. 

Emulsified asphalt, mixed with cork, rub- 
ber, and bagasse, makes a nad “springy” 
tennis court, Some Forest Hills, Long Island, 
courts me being converted with this new 
colored inateriial, 

Engineers periormed a neat job of dentistry 
on Mother Earth near Dublin, Virginia. To 
protect the Claytor Dam on New River against 
leaks or earth movements, they drilled a 150- 
Toot hole mm the river bank, to which the dam is 
anchored, and poured in 4,500 tons of hot 
asphalt and crushed stone. 


Oil Storage and Naval Reserves 


Above ground in the United States man 
has built tanks that bole more than one billion 
barrels and heilved them about with costly 
aaieguards against lire, lightning, and explo- 
sions. Despite these precautions, some of 
ir most spectacular fires occur in “tank 
farms,” 

In Mexico, and even in Arkansas, much vil 
has either overflowed or been purposely stored 
in earth ponds or ravines diked off to form 
ponds. 

But this method of storing ofl, in earthen 
basins, is obsolete: Now we have some 43,000 
or 50,000 biz steel tanks of different shapes 
that hold stored oil. In some places concrete 
reservoirs are used, California has nearly 300 
of these, Sotie are over a quarter of a mile 
long and 495 feet withe, covering twenty-one 
py half acres. These hold veritable lakes 
af a 

It took 100,000 slaves 30 years to raise the 
Great Pyramid of Giza, But such stupencons 
modem dams os Boulder gnd Grand Coulee gn 
up in a traction of that time, because now we 
have ‘explnalves to break and move rack, In 
mines, oll wells. stone blasting, diewine tunnels, 
eic., we use about 150.000 tens of commercial 
explosives made from oil each year (page 742). 

In ll this industrial effurt, nitroglycerin so 
big help. Long made from hotel garhage-and 
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asa by-product of the seap process, vlycerin 
now comes alse from petroleum, Hesides [ts 
use in explosives, such as the familiar dyna- 
mite, glycerin goes into cosmetics, the treat- 
ment of skins andl furs, the dyeing of fabrics, 


and the preservation of biological specimens. 


We use it, too, in making chewing gum. 
cigarettes, candy, medicine, films, shoes, fip- 
stick—miuny things. 


Tuns of “Rubber” Made Now from Oil 


What must become some day a leading 
American industry is the making. of syuthetic 
rubber. 

Firat, men had to find an inexpensive raw 
material available in large quantities. Since 
molecules from crude oi] hverocarbens could 
be given configurations similar to those of nat- 
tral rubber, petrolewm was found to be a 
ready, ample source of supply for this mew 
aynthetic rubber industry. 

Four or five famous cerporations have al- 
realy set up laboratories and factories for 
this work. Dw Chemical Company has made 
“Thiokol,” from oil, for several years. Tt 
was discovered, accidentally, ino hunt for 
in antifreese agent. Goodrich has long made 
“Koroseal.”’ 

Latest entry into this field of unlimited pus 
sibilities is the Philips Petroleum Company 
Joining with Goodrich, it has set up the Aydro- 
carbon Chemical and Rubber Company to 
make “Elycar” and “Ameripal.” 

Standard Oil Development Company ke pre- 
paring to market a “Buna” type of rubber. 
Shell ships butadiene to rubber factories in 
Akron, 

Thousands of automobile and truck tires 
are already made and in experimental use, 
Proved, and now on the market, are many 
varieties uf synthetic rubber hose, belting, 
heels, anoles, floor covering, hospital sheets, 
shoes, raincedats, curtains, cloves, ete. 

In normal years we import more than half 
million tons of natural rubber ftom the Far 
East. Should that supply be suddenly cut off, 
production of synthetic rubber would shoot up. 
But even if nothing happens to cut us off from 
Singapere, we are undoubtedly and inevitably 
embarked on a growing swnthetic rubber in- 
dustry, becouse for so. many uses man-made 
rubber is superior to Nature's product.* 

Greatest growth in our chemical inclustry in 
the past decade has come from the rise of 
synthetic chemicals made from oil andl nat- 
wal gus From oil one company made 4,500 
tons of ammonia in 1931) it made 77,000 tons 

eSsec “Our Mest Versatile: Vewwtable Product 
(Rubter)." by J. BK. Hildebrand, Satioswat Gi 
Gare Siaasik, February, 1940 
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“Mineral Oil Gector's Chere.” 
photecnaplia jrortaining to the oof) industry. 


Thi plietere gilned Hondrable Menthin at a tmilional exhibition of 
Says the photographer: “These girle-ore mirror (wins and 


ure 40) Very much alike that even when J asked their parents to bnitin| some proofs, showing which: girl 
was which, the negatives came back inderes) only by question marks!” 


in 1939: in the same period this companys 
fonual output of solvents rose from 90,000 
pounds to 57,000,000 pounds. 

Qn farms synthetic ammonia finds its 
chief use. 

On irrigated lands farmers use it os a fer- 
tilizer in Liquefied iorm, the ammonia being 
cart inte the soil in solution with water 
in the irrigation ditches (Mate VI). On non 
irrigated land it i applied) as a fertilizer in 
the form of ammonium sulphate. Much of it ix 
used, too, in ice-making, a 9 source of nitnie 
acid for making explosives, cellulose nitrate, 
eic., in purifying city water supplies, and tn 
ail refineries. 

The re in the output of aloohols, esters, 
ketones, etc., for use in making plastics, var- 
nish, printing inks, safety glass, artificial 


leather, resins, photographic film, and lacquers 
is eqyuully ustunishing. 

In 1922, for example, only 47,500 gallons 
of alcohol came from cracked petroleum; by 
1939 this output had risen to 27,500,000 
callons. 

Now, In 194], amit] our supreme effort al 
industrial production, these alcohals and: ke- 
tomes, base materials for many things mac by 
chemical synthesis, are even more in remand, 

One good was well can yield more alcohol 
a year than could come from, 100,000 ucres 
of corn. 

Hence, spectacular o¢ this magic oil-work 
has been, tomorrow must hold even greater 
surprises. In dozens of laboratories men toil 
day and night, to see “what else they can do 
with oil,” 


The Columbia Turns on the Power 


By Mavwarp Owen WILLIAMS 


SHE Columbla River mespired early ex- 
nlorution by sea. Tt helped Lewis and 


(lark cross. the continent, Et trums- 
ported foot-weary settlers over the last lap to 
Oregon Territory, Tt thrust two-ocean great- 
ness upon a nation which once considered 
Thomas Jefierson o westerner. Now {ft turns 
on the power, 

Aisin its widespread drainage basin, na- 
tional parks form a diamond horseshve of 
lake and snow peak, geyser and glacier, 

Here fs boarded the boundless energy of 
rain and now. Here life-giving water is kept 
in cold storage until jowland telds turn thirsty 
under the summer sun, 

Most of this power has hitherto gone to 
waste, Through a winding lava canyon, far 
below the level of the almost miinkess land of 
the Intand Empire east of the Cascades, the 
Columbia River Jealked away to the sea. 

Biggest of All Masonry Doms 

Now, about halfway down the river's 1,214- 
mile course, water & rising in a ruai-made 
lake, and the jargest of all masonry dams 
stands ready for 18 peneérators—each ample 
for a city—and 12 pumps, any one of which 
could meet the domestic water requirements 
of New York City, 

mn March 22, 141, Grand Coulee Dam 
tumed on the “juice” from two small serv: 
ict generotor. [np August one of the 150,000 
horsepower turbines will start to hum. Sogn 
alter that another, and another: When the 
vountry called for power, Grand Coulee Dam, 
Seven VEHrS In construction, was ready. 

From the White House, President Roose- 
yell wrote to Supervising Engineer Frank. A, 
Hanks: 

“T want to congratulate the Buread of 
Reclamation upon putting the great Grand 
Coulee Dam to.work two vears abead of sched- 
ule, Tt isa fine fob well dime, . . 

“A tremendous stream af enerey will light! 
homes ond stores: it will ease the drudgery 
around the furmbhouses of the Pacific North- 
West... . 

“Water will flow to londs now dry and bar- 
ren but which one dav will be made fertile 
by Irrigmtion. . . 

“Floods will be curtailed and navigation 
Will be improved so that much of the com- 
merce of this new empire may cheaply be 
waterborne,” 

Last summer, by motorcar, T followed the 
Colitnbin from source to sea. Before sturtiny 


44) 


downriver T attended the dedication of two 
mew highways which open hitherto inaccessible 
areas to cosual ‘travel, 

On June 29, 1940, the forest-bowered road 
around British Columbia's Big Bend was 
opened {page 752). Two davs later, a motor- 
cade from Victoria semiofficially inaugurated 
the spectacular Columbia Icefield Hirhway he- 
iween Jasper and Banff." 

At tunech in the delightful new chalet at 
Sunwaptt Pass, between Hanif and Jasper 
National Parks, motorists sat and watched 
dirk inoving specks high up on the Athabaska 
Glacier, They were “dodes’ on horseback, 
riding for fun (pave 731), 

Close to the glacier’s dirty snout on this 
first-of-July stood scores of cars whose pas- 
seners, some in high-heeletl shoes, were 
tramping on the ice, 

Lewis R. Freeman nightly called the (€o- 
lumbin Icefield the “Mother of Rivers.” + 
From this snowy rooftree of our continent 
the Columbia flaws into the Pacific: the Atha- 
haska into the Slave, thence to the Mackenzie 
and the Arctic Ocean: ond the Saskatchewan 
inte Lake Winnipeg, the Nelson, Hudson Bay, 
and the Atlantic. 

Today trom this field! of “white coal,” cul- 
minating in the Snow Deme (11340 feet), 
countless tons of fromm water nist fol more 
than two vertical miles to reach the sea, In 
doing so, this water can be made to produce 
hydroelectric perwer, 

Putting it to work dors not Jessen the ex- 
tent of the icefields oc impair the beauty of 
the Evergreen Empire. On the contrary, min- 
made lakes as charming os ¢lacter-dug Chelan 
ive superseding ugly lava chasms, and our 
western dams ate themselves feature attrac- 





tions. In 1440 more than 300,000 people 


visited Grand Coulee Dam (page 7701, 
“Mlest Powerful American. River 

The might of the Columbia, most power- 
ful of American rivers, has many sources, Of- 
ficially, the headwaters are at Canal Flats, 
dbout $0 miles north of the [daho-Montana— 
British Columbia border. 

Those who wish to see the icefields at their 
best should temporarily desert the Columbia 
for a superb detour over the T2-mile Winder- 
mere Bani Highway, the 192-mile Banii- 
Jasper Highway (Plates T and IV), and the 

*See Map Supplement “Northwestern  Uttlted 
Statey ant Neighboring Canadian Prowiners” 


(See “Mother of Rivers,” hiv Lewh Ro Freeman, 
Narva. Gouckjesoc Maar h, Agel, puts. 
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Miareane Mount Hood, from Cloud Cap Inn, Here Pills the Southern Sky 
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Golden the Columbia 1s o quiet, absent-minched bop Upstart 


stream, aimleesly meandering between home- Whats surprise) bredtinl a sire young: 
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come Columbian comes to life under the swift “Surprise Rapids” they were named fon 

moactaf the Kicking Hurse, 4 raring, tear- ae. 

ine river down whose canvon the Ciracdian To motorists: this tumble af white water, the 

Pacific trams roll from the Great. Divide. roughest, towchest rapid on the (olwmilna, has 
To this point the Columbian has dropped fantastic allure, But tt sucked many an on- 


only 72 feet m 124 miles: Now, combined wary tovercer | French-Canadian trapper) to 


with the milky-green BKicking Horse, it be  sucden death. 
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Below Seven-mle Kitibasket Lake. a *5- 
mile Stuirwiy of dangerous waiter spilrishes 
won to where Alica Mountain frowns down 
On fh new steel Sp7aAn cVer the Columbia's torth- 
emmast core, approxmmately 135 degrees from 
the Arctic Circle 


The Big Bend Highwuy 


Here, under the Canadian calors. the Pnivn 
Jack, and the Stars and Stripes, British (Co- 
luombiia's Prime Minister opened the Big Bend 
Highway to throweh traffic across western Ciun- 
ada (page 752 | 

Weeks later | tram pec through miles of 
dipping forest to Boat Encampment, ta see 
for myself the Fullving noint of the fur bri 
vadex from Jasper Howse and Montreal. 

Here they reached their bouts, lit their fires, 
and savored the compantonship of friends 
Because of the fine birch bark on its banks, 


rade was mcturedl in the 
Deih the-glocier, jor ond anew move 
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oped July 4, 
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they called one stream “Canoe River. Vel 
David ‘Thompson's boat was of cedar planks 
sewer together with pine-root fbers (po. 774), 

In a deserted cahin, » iar of ealt. achit af 
firewootl, some bottled-up matches, and a tin 
\ spotted mattress 
hung cutoff teach of rodents and in one « arrner 
was a pile of papers: Looking up, in roto- 
pravure, were the eves of Ann Sheridan. 

Swaving in the Columbia's. citrent wee an 
upended Gar with a smasher] blade. and In o 
backwater [| saw a fat beaver tueging at an 
unwieldy bit of bitch Taonw. this WES the 
finishing. touch, for the beaver, most of all 
fur bearers, nice this lomely at i historic 
renderers | 

The beaver spread rich mud packs to pre- 
tect the fair face of our continent from wely 
wrinkle and spreading scar. Ht pelt estab- 
lished fortunes which still endure: His cantors 


stuye strested old days: 
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tail which looks jike 
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Fis Beaver, Alaska, to 
noe, his name Guinumbers even the 
tims in the Linrted! Mostel Guide 
o humble worker in. th 
Service, he is eticienily helping 
tral. 

The beaver's pelt 
“Tih a Lira [as whch 
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irresistible ture, he wis 
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Conndian Puctie trains over the Salk irks 
Ring George and Queen E oe rth rode in the 
ily oi Fe}! while crm treet mal Cane 
Below shtarares there 2h no raps fit 
150 miles, and it will soon be smooth sail- 
ine mest of the way to Groncd Coulee Dam 
On the pluck! waters of the Arrow Lakes 
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With a Huff ond «a Pulf a Gansdion Pucihe Trim Climbs Kicking Horse Canvon 
Mout tar the Lontineatiul bawide, ber botomolive, [eetiween tiolde nc Field, Tt lome teins 1.500 werticn! 
et jn 35 pol The swift Kicking Horse torn we Meepy Columbia jnite o whl and paiwerful river blocked by 
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“Too bad you weren't here fifteen minutes 
ago, We just bol a nude party.” 

Not a blush on the young faors about us. 
Tn honor of a large group of visiting Molo- 
kans—also dissenters; whose name and 
strength come from milk—the Dukhobors 
had undressed. Before Adam and Nive donned 
fit leaves, they say, the world was Paraclise, 

Along. nitrow benchis, far above. water 
level, they hove Joid out well-tended forms 
nnd orchards, Partable motor puUNips putt 
putt-putt. Automatic sprinklers water their 
colossal calliagnes. 

Seeing a memorial inscription in Russian 
on os tugead boulder, | mumbled off a few 
words, This was not the thing to do, ‘The 
youns Dukbobor girl who was showing me 
arcumd! protested, “TL con read,” for the Do- 
khobors; resisting government schooling, are 
often accused of illiteracy. 

Reside the Dukhober apple orchards jit 
Brilliant, the clear, clark-oreen Lootenay, hay- 
ing spent much of its farce in the power 
stations at Bonnington’ Falls, humbly joins 
the Columbia. 

From Castlecar to Trail’s smoking smelters 
there are only minor rapids: ‘Trail is one of 
the chief inclcstrial centers of wartime Canatla, 
and pcre guards inspect every cor, reinfore- 
ing ther sawed-off shotguns with disarming 
courtesy, Ewen here, a United Stites Hrense 
plate is a passport to friendliness. | 

Detouring through Roseland to Northport 
over am unfortifed International boundary 
murked by o firebreak, we returned to the 
railway bridge at Waneta, below which the 
Pend Oreille joins the Columbia, 

Some geographers assert that the trie surce 
of the Columbia is up this river, on the water- 
shed below the billion-dallar hill of Copper at 
Butte, Montana, But where the Columbia 
and Pend Oreille unite, the {olumbia con- 
tributes 77 per cent of the combined flow. 

Since Garand (Coulee Loum backs up the water 
to the Canarian boundary, one might think 
that foo! damaye in the upper valley would 
be increase. [hurt our engineers, removing 
obstructions in the Litth Dalles, have actually 
lowered the flood level, 


Bulldozers and Big “Cars” 

Around the 30¢-mile shoreline of the still- 
unnamed artifvcial lake above Grund Coulee 
Dam, we found W.PLA, workers tidying up 
ther hanks sy that debris will oot impede 
navigation or clog the trash racks, 

While last-minute: placer miners rescued 
bright flakes of gold, we watched bulldogers 
push ower-tall trees and saw great “cats” cliw 
ol? high spots, dump the dirt, and repeat, while 


second channel 
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dusty surveyors squinted through transits ond 


waved their arms, 

From 50,000 acres of prospective lake lyrt- 
tom, 30.000.000 heard feet of comercial 
lamber had been cot, ‘Twelve homefred build 
ites had been raved or moved uphill, “Revses 
and railways had to scramble to higher ground. 
After a final dance at one riverside town the 
guests turned the whole shehang into a bonfire. 

Felt-hatted “braves” solemnly witnessed the 
decent transfer of the bones of their ancestors, 
described in dimmatic pages of Lewis and 
Clark. and Washington Irving. 


Indians Hold Farewell Powwow 

Before rising water stilled the roar of the 
cascades the Indians celebrated a fina) pow- 
wow -al their historic fiahing station beside 
kettle Falls, 

From this beauty spot, cluttered with the 
material for two bridges, one road follows the 
Columbia, passing laber camps, bunkhouse 
burges, and drowned town sites. 

The other passes through Chewelah, unde- 
Veloped center of the large magnesite deposits. 
It continues to Spokane between rolling hills 
where 16 horses, harnessed in fours, were reap- 
ing galden grain (Plate VIIT1, 

Long agooan ice Jobe, creeping down the 
kano Valley, blocked the Columbia River 
channel, The impounded water, finding on 
auvlet over the left bank, began carving o 
~the Gram! Coulee, or Big 
Spill. When the ice dam melted, the Columbia 
returned to ifs original chasm (page 775). 

Many men dreamed of replacing the van- 
ished ice dam with concrete, but cost and in- 
ternational complications intervened. Such a 
dam would flood yast areas in Canada. Estigi- 
neers wrestled with the technical details, A 
mere power dam would be too low for irri- 
gation, The ideal dam would furnish enough 
hydroelectric power to pay for itself and also 
drive the necessary pumps for irrigation, 

In the end, the altitude of the river at the 
Canadian border determined the height of 
Grind Coulee Dam, which taises the water 
S55 feet, ta 1,292 feet above the sea. 

This level is still far below that of the irriga- 
tion reservoir to be built in the prehistoric 
spillway —Grand Coulee—which gave the new 
(lam its name. To lift water the necessary 
280 feet, engineers designed) such pumps as 
the world has never known, 

Spekane has been power-conscious for dec 
ates, since TL owes its very being to mircity 
waterfalls, Electrical wad gets filled Spoken 
store. windows when older cities were still 
turning their toast by hand (page 777). 

Using Spokane River water for werent trig 
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From Snowy “Albatross” to Searler “Wurtembergiv,” Oregon Gladioli Run the Color Gamut 


D f 7 a ' i ii 
Bait Ot Portlon!? sre Hower field on colorful as tule time m Molland of poemmes to tiallles 





J 


Sitecn-horse (lombines Still Reap CGelden Grin Nesr “sper ore 


VI 


Phe Columbia durns on the Powe 





Asturoa Fishermen Roee the Falling Tide ta Netting Grounds on a Sand Bor Near the 
(Columbin Ryver’s South 

iy iT 1 a | lini i | | 1 i | i L | | i | T | | i Le 

1! tT IT i | Fi t fl an - ply F j ™%; x | 


‘CA S70) Sra PRUs aE UL Ge 2 op) Se ap oo) bt Pe ise) Oy Lied Wan) Poe Jy Bees Fey OR A) Boy 
‘IEE Ea eye poau yf beta | ae peed PUY ay, 2 oe per I goa ae Ge AT a) aye oy Aa aainh Sy, bl oo aT adap ale] OT aie "|e au UT 
TM SL} eoLi Lhe il Vth AA (tx ryt) BO Uy ee Pee ey a) ee ey andr] ty Enon s Vrs, ham otf] "Aton Wer SEEN Ep Uy yy, 


eon ur) at) 20 eo? foo) Pool, és ie | ay | ott) oo lea pry qyes, aun i a airs 101 |] Maerly | 





Rich 4 ]7, Gy, Wl) Py By li [or Pe Pines, aw 


a oe a. 


& = * 


i 


— 








In 


mn Met Closes 


Horse-dr 


i lie 


TA 


A boned 


Pia 


Are 


|- lapping Seiler 


atari, ial 


A 


cnn 


~ 


"a k 
‘ 7 


ii 


a 


al = = 


= 


ae | is 


Y 
up tam 
tf a i 
i willed | 
; i 
: j -F u 
i if a 
r F 
‘had 
| 4 ” el | 
i | i LI 
epi er 
YT " . 
y ik 4 f a a, 
1 i 
& airy a i 
* — | a | 
= = i i 
1 = f » + 
. = = = a 
| “| 





Fults 


Portage Their GConoes Fast Cellfo 


Fuel Where [cowie ern Clik Vs liad tats 


fee Conary! Alotor 


Tice and Bary 


CrEr| gnc ef) ST I yy Supe Sy) epee 


i OF AR GLO] Jaded Le Ley 


Ler ey [. ALTE SIR I070% 5] | TT agi \ 


hate | 


yee Macon ts a Lj) Se "PK PEL 


oa Cr Aw Ti FEE, wee ju oo 


oy me “eT La | beh] SLT Ppa 


ee ds POS =U Po Rhee St eeu Lt 


Lat 11) LCT] Li] PL] ] 


prayer} AAMEY SEPe yy 


pIpaee rr] ] LP] RIEL 


capt } jG Sep tay 


yea) 





‘ae 


ITER Or’ i Wey ey GA Oyo | by WI i! Hall | prot 
a i es Cif Pr am | My i {il LI] | j | i ye a | aul | Wi (haat 7 


H41O}] SY) PUNoYy Panoz] [pq 941, 


a te] Lil | ee | | 


— 
‘. i 


= 





iy. at) [Ue deny 1Ey Pepe pee fe 
F 2 


ety | | Eee ee | Lit atl i | | 


2S Poor) Jit 1m | = a 


Ha 





r 
| 


Ui) [RAs Lao 


dT “eopwAey ts 


[ts a Ue | 


<4 


ay) 


oy 


ul ai : 
ie act ad ert | | iii HI i’ 
é 


ay tot, PHPpuey] wasps | 


praia jus iki 
ie 1 


iJ 


| a tik pe hy 


I jill 


EL Lib] ei i pecy 


UD 


Unep Stat AA 


Opts Att AL] 1 
' 


TN A 2 ee © -- peeel fl | 
ELLIE y | Se Le mip aT 


i ts Ss 


‘St 


PLT ALP aa} | | Wy 


i} {| Te 


ee i | rua | 


‘I 


-? 


(eae) ere jalic 
‘ LT} tl !| 





ah 





The Columbia ‘Turns on the Power 


electriciiv leftan wwely valley, where lava and 
ice floods had long since made their mark. 
This has. beet transformed into a riverside 
parkway where basalt boulders atid dark cun- 
yons alternate with pine-groves shading rustic 
tables. Sinbad arrowheads direct the yisit- 
ing motorist along a 25-mile scenic route. 

Voungsters have a choice of free swimming 
pools, (me bears a line from Shakespeare's 
Tempest: “Sir, he may live: 7 saw him bea! 
the SUITES under him, and ride upon their 
hacks,” 

264+ Fires in » Dav © 


Spokane is a simitegic center for fighting 
From a vast warehouse, supplies 


forest fires, 
for 9,000 men can be rushed to. the danger 
zone, ‘When a lookout or pilot spots a blaxe 
in some inuccessible region, parachute fighi- 
ers drop in with light radio transmitters, and 
the buttle begins, On July 15, 1940, 264 fires 
were reported; all were tirowght under control, 

From Spokune | rode west for 94 miles bo 
remain the stony trench of the Columbia River 
at Grand Coulee Dam, 

Beside this 4.300-foot-long gesture of proc 
gious power, that at Boulder Dam, for all its 
showmanship, is second, and the U nitert Siutes’ 
shore of Niagara a mere drop in the turbine 
bucket, 

Lust March, Grand Coulee Dam began to 
feed power into the transmission system it 
shares with Bonneville (page 785). Contracts 
have been Jet for an interchange of power with 
the municipal plants of Seatthe and ‘Tacoma. 
Soon the Columbia, the Lewis, the Skagit, and 
the Skokomish Rivers will cooperate in teet- 
ing the call for hydroelectric energy devoted 
io defense. The Machine Age has come like 
a flash to our western rivers, 

On my first visit to Grand Coulee Dam, fol- 
lewing ain adventurous yovage down the Salm- 
on River in 1935, men were asking, “What Tl 
they do with all this power?” (pames 778-97, 

Today's question is, “When can we get it?” 

At the end of 1940, Bonneville was turning 
out 86400 kilowatts; had applications for 
about a million, To meet today’s need, Grand 
—" dirt began to fly more than seven years 


"Teh wer, level factory sites on tide- 
water, and a reliable labor-supply drew alumi- 
num manniucture to the Columbin, on whose 
hanks aluminum factories at Vancouver and 
Longview are being rushed to completion and 
hurriedly expanded. 

The hydroelectric energy used in making 
& single pound of aluminum would drive a 
streamlined streetvar nearly two mules in nor 
mil service. “The combination of water power 


771 


und @ectrochemical aluminum reciuction i 9 
‘‘natural,” 

This affmity was clearly shown by our 
Army engineers in their 1952 report, on which 
Columbia River power development was bese. 

Tn 1884 the 1O0-ounce tip of the Washine- 
ton Momument. was the largest aluminum block 
ever cast. Li Grand Coulee Dam’s potential 
power were wholly devoted ty making alumi- 
num, ten solid-aluminum Washington Monu- 
ments could be produced in a year. 

Electric pumps, stoves, und washing mia- 
chines, hot-water heaters; and refrigerators are 
already changing rural life in the Northwest 
and providing a widespread market for elec- 
trical equipment, 

What voes the Columbia's stupendous 
power mein when translated into breakfast 
toast, home laundry, reading light, roast tur- 
key, ice culves, (OF hot showers? 

The common standard of electric measure- 
ment is the kilowatt, or 1,000 watts. That 
much enerey, used for-an hour, a kilwatt- 
hour, oF kwh, That amount would run your 

washing machine fuur hours, your electric 
mixer ur stocdent lamp ten hours, your toaster 
100 minutes, your ronsler 30 minutes, your 
stornee hot-water heater 20 minutes. 

Power Enough for 6 Biggest Cotes 

Grand Coulee Dam’s total power produc: 
tio, if used day and night, would supply a 
many people as there ore in our six largest 
citits—New Vork, Chicago, Philadelphia, 
Detroit, Los Angeles, and Cleveland, 

Grand Coulee Dam baffles description. be- 
(muse it bates the eye. “Lan an ant see an 
elephant?” one reporter asked, 

Mason City, the electrically heated, chim- 
neviess constructors town: Coulee Dam, the 
immaculate home of the Government engi- 
neers: and Grand Coulee, huddle af dance hall 
and drugstore, shanty and hotel—these are bul 
sutellites of the mighty dam (page 775). 

Avainst that wide water-wall, at high lake 
level, the Queen Flicebeta, the Caeen Mary, 
the V ormanadie, und the Rex could all berth at 
once. 

Across its front, the Great Pyramid of Che- 

ops could be flanked hy United States Capitols, 
twoon a side. Down its center at high water 
will pour a cascade more than twice the height 
of Niagara, But only by walking like a fly 
alohy is monolithic mass or wing a dime-in- 
the-slot field glass can your mind make your 
eve believe it. 
Out there in space a tiny figure swings from 
the frail derrick arm of a toy Erector set. 
Below the smouth-faced dam is a soft, yeasty 
churming of vreet-white water. 
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That puny puppet isco brawny man. dunmp- 
img [oA pearumels of comcrete with o twrel «ft 
his wrist. That fuifvy foam has the deadly 
kick Of a million mules, That concrete wall, 
lannely uniter waiter but about a till as te 
Washington Monument af ite deepest thrusi 
ca ber rot Le Com hie Cnn rk bend tis Louie 
75 Washington Morrurnerts, 

Een more dramatic was its bullding wien 
7,000 men excavated, blasted, paured cement 


welded steel, and trove a slippine hillside, 


‘Thies ttilerchledl! 7.000 miles of coolite: water 


pipe! inthe heal-forming concrete, Alore tons 
of earth and rock were removed! than there 
Whe Concrete poured. 

Inte the mixing bouse came graded sand and 
four Sais at gravel, cepositec wtut 20 CM) 
vears 220 bey GoConmoainie ghlacers: Coemen 
Woks hiown. water fowerl in 

With tight kisses of Steel anal rublier lips, 
Hinnt machines: united to mix coch batch as 
it was automatically wetchec, timed, and re 
corded for the Arco eves of Government enei- 
neers. at as much as 30 tons » oiinute, nicht 
and day. 

Cine day 7 lonke! mite a newly sssemblec 
section of an | S-loot pemstock winch @ stream 
line trhin might we wa tunnel (pare 750) 
The entire battery of 18 such water-meniths 
would carry 26 gallons aday for every human 
being on earth; vet, during Jume and July 
five times that much water will pour over the 


piliways, tinued, 


“The Desert Shall Rejoice” 

In the glacter-fed Columbia, the peak flow 
comes from May te Septernber when electri 
power Will drive the pumps to spread the fruit- 
ful prophecy Of Tsaiah—" The desert shall re 
joice, fl bleiescim 3s Ait riist Ieross | 200 
DOO acres of sagebrush and mirage, [nan oases 
nearly as big as Delaware there will some 
day be three times ns many people ns Nevada 
ees Tew, 

| have seen Eevpt's awealing peasants Tif 
water by the leather bucketfol: heared thi 
firone of water wheels on the €hrontes: felt 
the sturk mukednees of Timead’s fallen elory, 
ne] breathed the cust of dead (oentral Asin 
cites that ried wh rie] bbe AWHLY", in me 





the con=ctyvation werk of cur Bureau of 
Reclamation is stiming in tts foresight snd 
in its aclentitie approach te the ause-dle probe 
lem of helping. the earth serve mankind. 

Ta alin learnhs cream, modern qCrnioe 
has contributed increcibly powerful pumps. 
One would sopply New Vork Cry with all 
the water it needs for domestit use Pen 
pum and two spares will lift inconeemelsle 
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“The Bigtest Free Show on Earth” Waos the Building of (srund (loulee Diam 
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Trek of the Prat Wrappers 


a ' T I a ay 
Coming down through the froit-rich Okani- 


gan Valley one day on a bus, we stopped for 
a quick lunch amid the latest in hatrds's, 
Sort bhwises, slacks gad feminine foolwear, 

““Tentlerfeet?” 7 asked the driver, 

“Froit writs. «Al 4) fens a box, one 
of those girls cun earn S39 When the 
cover, they go home and wash off thes 
hati] potish tn dishwater, Prom marly apracot: 
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Bo. 9, has bern gone on, might and ila fer teecere 
moved tin hand seven Pyraomices wl t cops aul eh iWeh 
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Apple orchards tuft the hanks of deep Lake 
Chelan, bul today's tholl té. gohl 
trutes from the new (1938) Holden Mine near 
Railroad Creek outbed apples for tranepert 
Miners crowd the passenger bout (Plate V). 

Afore than half of Washington's 
O00 annual gol] output comes from Holden 
copper ore at the rate of if an 


ounce of 3445 gold and 30 pounds of | 


i inceni- 


. 9 (ee 
1 hl | 
Oelwein 


copper per ton of ore 
Wenstchee thinks. talks, even ayyles 
wonderil apples: Winesap, Delicions, une 
Jonathun, Yellow Newtown, 
Heats Chriderly orchards 
rinks against brown, turtren hills. 
WY Sidings are peuckime 
hand-picked frit 14 
surted, and 
ippies are almost human in their desire for 
sinony days and cool nights. Washington's 
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bowed for export (page 754). 
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\lore Potent Than Aladdin's Ring Ile This 274-Ton Stater at (Srend Coulee 
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os agape’ im leat 


bevin worl 


Within the 40-fedt cil al 


ny turhepeneraior vel coretricted ‘uperAzed stutienary 


nm wo 


cart wes ploterabhed of Mirh Js. )y4t 


lo spawn ancl ae. Seme tehers dye their nets 
to Challenge these stout-souled fish, ‘The rela- 
ively lazy fall Chinook is content with a 
spaWwhing place near tidewater 

By the time Grand Coulee Dam is-finished, 
und dams at Foster Creek, Chelan, ny 
Reach, Priest Rapids, Umatilla Rapirls. Jolin 
Day Rapids, and The Dalles, wtilize the river's 
power, more will be known about whether fich 
and turbine can pifitably share the 
wiiter, “Sei-boutd fingerlings do survinn a 
merry-pueraund ride throuwh the Bonneville 
tiirbines, 


A Plateau of Plenty 


Soll exerts told me thal Vakina’:- irrigated! 
valley is a preview of what the plateno he 
been Grand Coulee and Pasco may becorne 

Grainhelds there are and irchards galore. 
hop helds with pickers, “No Admittance 
sins, and revival meetings, Beside the road 
to Mount Rainier are swank fehing lodoes. 








In one eld twr EM Cet i beter im cots an 
Holed about their theorwuchbred dans. ani 
Heht-curled karakul lambs butted the wellers 
uf binck sheep whose forebears immigrated 
irom bevend the Caspian 

Just abowe the sandspit site of old Fort 
Walla Walla, .a cluster of shining oil tanks ai 
Attata marks the woner limit af bare rmavie- 
Tren 

| rode clint lo Lelie on FA spurt bess mete 
duc cel the Transportation Canny. 
[ISLEY he prow of the powerlul tug fits a 
nobech in the low, bulky off barge. “Two tight 
bind the couple and off they po, 





Didew ya let 


hie-lines 
through still water and rapicts 

The Walla Walla ard Umatilla Vallews were 
pioneer routes, As the Invaders barge atin] 
along, almost awash, I thought of old engray 
init Ol cavere cl Wiens tin lira hare “1% lex while 
Uired olel wagon wheels lav oon crude rafis 

In smelly boxes liner! with fieh scabs f slicl 
anal tramways to olherwise 
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The Columbia: Turns on the Powe 


Grand (Joulee’s Wet Powerhouse I< Longer and Higher Than the United States Capital 


Whirled by pine 150.000-hormecpuwer turbine), nite getieriters bere will py enough power jor the ina 
Ps ‘| ml | ‘ 1 | 1c 
HS Levi r hon Pa dal Beat: Lin ue te | | cert i, 11% Lee |! | ils LI i] ibe Cet es cl iit Labi il LET will hi LPL 


tit ifs Lig Wi ; tt it, a t cel | PA we ord AGT J { at ia y haa WH L* il i lt Z EC ii Lt] I! cloaz mM] : if 


= 





iv | National Geogrant Nistouxine 





I el Pires | Tl Die i orl ct T TI [ride j t Liri I ie] ror 
me ce Even | fh ocnrternd ich [ay will fhe htt Le at 
LF) | i l ; Hi il iT Pw iri f | iy i iii bi i i Li 
t I Lil | i EP 4 i | i | 
carl _ if Tee rf =f Pdi | |" | | | 1 Ray Th pee a Lati Peig) “ue } i 1 1 bg 
FLPGT | ' Vhil PEP Pe | 12 J Lis “| | ne | writs i e ity ee ELI f i | Lint [ Pd ged a | li 
| Waar ET | i DWI - TET il f | Tila ion huinniF. a rat toss 
1 a al | 
het l LIAL =o | i | i4 Liar ct ure tr i | li Litiy ii al if ! is | pe j rr. A 
i! 4 
7 ‘hh Lhd f2o Li i Lt an Tia | \ | ie tat Meili sf i iy 
i 1 i 
| a mon tone eoLeltpaday | ET nes iy a = | rel SLsmcn Wie | ih} 
reat Eneltan fishers Oui by assicuil lapping, stow itoatun thet 
il BLE Pbeba i I i i Fe q i? itk | Sti | re a a i] | jt 
| J | In 
I id ha | warn my 
t | f maa Th | / e! | 
Lak i] Lie. ko we tl Phe de ri = fill © Gib Hi CF | Lat 1 hi rae 1iL= i 1 = fi 
= i -— ol f az nal = | | i 1 ed ] a | 
While Stn On of Shaky Perch would requiin tween huge boealt blocks which reminded th: 
7 = thin ts nao 4 1 1 . Bete " \ r ] a | : 7 a | Z | 
one RSsiiinty than modern Indians tke: vovoreure of the fageiunes (lee dalles) of they 
Le Ph iva Stites | | t = il 1a 11 { Tal ft re Iain | pee 
i ii i j na | ih Pieler tl lj i} Priv al | | rl | ual | | 
! } WLEh afl ‘| 1 re Ee ced Lit i mari Phd bi ih ia rel : bie i iM 
Pts ey ahwet 5, ee le Cie Coy rT tet =| i Me Bit Me it Fn= won 


ait Culunmbis Furnes on the Pow 


These Skiers Glimb the Steep Slopes af Mount Hood the Easy Way 


Wit, whi we, ane smowinoldles tarry soortmn to the top of inimy teaile andl bowls on the south 
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A Chiefs Daughter Broadessts at the Grand Coulee Opening 
Chief Jim | 


Behind Mr 
Lcdisiniae 


sPrisitl 


Ant Creotie de ber father 


Senerapar Tati fo “spurt fafee,” 


is made in one high Jump at Bonneville Dam 
This potent aid to river traffic has drowned 
the Cascades and Cascade Locks in a deep, 
smooth pool 60 miles long. | 

Almost overhanging the submerged lock sys 
tem, a shiny cantilever bridee frames the 
mafestic gorge down which the mighty river 
loroed its way to the ocean, thus draining pre- 
historic Lake Bonneville and other vast areas. 

Seeking permission to walk out on the <hin 
img apan, which had just been raised 45 feet 
aba cost of $700,000, T played my ecard. For 
reply, this 24d of August, the tollkeeper 
chowerd me his September Geographic, 

“Just come," he said, “Go as far as you 
tr 











‘ : aE, | af | he ‘WCE Pe f cy 
cht 1s Eine OVveT ietion RHO on March 21, 1941 
| Mer proogbe 
ne i his I le Cincy ram kb thie Ha fitherille- Loran L_ trigle ee [ee ue weil 


National Geographic Magazine 


Here plixiding oxen 
Wwoded through mire. 
hauling covered wagon 

Then cole trans 
rombled on Wooden 
rails, and an iron horse 
the Oregun Poy Sup 
planted mules: Now 
salt-water sailors jak 
down from thet 
Euing ships on 


Wwalterlored locks, 


the 


Leadder-climbing Fish 


At Honneville Dam 
Viitors wolch persist: 
ent tish flop up the lad- 
ders, seeking a place to 
S[Miwnth. 

4 scoreboard shows 
the daily com. In 1938, 
471,144 Chinooks, 
hluebacks, stlyers. 
chums, and steelhend 
trout were counted. In 
1940 the number 
jumped te 734,035, 

Onee past this dam, 
the whole Snoke River 
svetem and tributaries 
of the Columbia as far 
“8 Reck [slind Dam 
ire as open to fish 
Niorathin ws ever, 

As civic housekeep 
ers, FO tnt SSS 

2 the Army Corps. al 
= Vere Mecmuies 6 Engineers, which net 
only built the Bonne- 
Vile Dam but stil] 
4 wien two maintains and operates 

at Nespelem will be jf, Lawns and drive 

wavs. hemes, club 

house, une library are 

immaculate: vel it is the powerhouse of an in 
dustrial aréa bigger than some Siates. 

Four mighty generators alreaily obey man’s 
tivhtest whim, two of them added thie year 
Sumbers § and 6, out of a total of 10. are now 
being placed, 





Two Famous Hiithwayas 


Over thin wires agile kilowatts speed forth 
to brighten farm life or spin the wheels af 


industry, Opening its 102-foot gates, the 
largest of simile-fift locks swallows. shins, 


barges, or tues, disgoree= them into the rica! 
ff feet above, at extreme jow water (59 fee 
al normal river stage), and makes a seapurt of 
Phe Dalles 


Che Columbia 
Oregon’ =: Coluribis 
River Highway and 
Washington's Ever 
green Hicviway are far- 
fumed {Plate VIT) 
Rallways ane airplanes 
share this gan where o 
river carver an tirway 
flown Columbia Gurve. 
Here cwantic beds of 
gravel and flows af 
bnsalt niark palraucraphs 
and chapter headinirs 
in the carth’s prehis- 
boric story 

Hotels ond 
restaurants, plea 
and winding 
tras lure city folk by 
thousands to these 
CVErsTeen groves: 

Huge trunks thit 
Were growing when Eu- 
rope fought the (ru- 
esis afe being fed to 
the saws. But experts 
say that un annual pew 
growth. of ten bilkon 
feet is possible ( Mlates 
AY and NV), 

At built-to-plan 
Longview, where plu- 
minum i about to 
share the spotlight with 
lumber, I visited two 
of the world’s Jlareest 
samimills, Will deer 
ram gm wltraomdd 
em piling tricks or rest 
In the shave ‘it enlcen 
lumber starches. 

I jumped from Jog to 
Togting log, saw swift 
lets of water comb hits 
of gravel from the time-ridged bark, watched 
maint trunks sweep back und forth against 
owitt saws, hewn limber played on by trimmer 
blides, and <aw satin-emouth boards tied in 
bundles, 


svivan 


L 
NithikSs 
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A “Lomber Dentist™ 


TW tasut 
dentist, 

In choice, straight boards his carer eve de. 
tected @& cavity dark with pitch, Down swept 
his whirring tool, the cavity wa4 cleaned, ane 
from a handful of slivers one was selected to 
mitch much asa dentist chooses the Deer 
shade of inlay, 

With a casein glue the splinter was inserted, 


Impressed me most was a lumber 








Working in thre shifts 24 
Workers pushed Goin] Coulee Dan to completion two veut abesd of pchedule 
wits stressed! throvehout 
if tren pave their lives tio the greaticsl Masonry strecture ever Gault, 


Turns on the Power 7S 


Mite ri ie T Lt diet air aa 


Vien Wear Wooden Shoes When Walking on Fres 


1 Clonerete 





hours a rhe wo. dav a weor, Ubound Pad 


But, deri §3.000.000 thon-hour of work 


dnd aoimy power plane smoothed the spat 
where the cavity had been. 

Wood waste fires the boilers, anc metal-hard 
cyiinders af pressed sawdust are solid to hearth 
lowers as termuite-free fuel. 

The ticket taker at Loneview Bridge made 
me doubt my ears when he said: 

“He sure to park on the bridge and enjoy 
the wew." 

Pur below owed the wide, majestic Colum- 
bin, On Whese surface an ocean liner seemed 
amere toy, Alone its banks docks, sawmills, 
and low ponds hardly disturb the svlean scene, 
Chi to the east- rose majestic Mount St. Helens, 

The man who took me meres Spirit Lake, 
whieh norris Afount St. Helens oat twilkeht, 
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Wrapped by 


funtiel irl = phirge 
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Mail-order «ales, betting of 


ilettiettic-toarket (nore PtH). 


"errs aE! Pa | 
ALE Pea 


loves to hunt and fish. Om vacation from his 
pare ih he asked himself, “Why should Leo 
hack?" Se he didn't, . 

SOW he entertains tourists for profit and has 
Mis week-end fun in a newt seuplane, with the 
ecittered) lakes of Poul Bunyans Mverereen 
Empire as his linding fel, 

sometimes he ies above the clustered chim- 
neys of s huge pulp. mill at Commas or over 
Vancouver Barracks, service post of , 
Cur Most PAniuwse generals, 

Bustling Vancouver, with its eves on the 
future, was aoplace of famous Washington 
state firsts: civillzation, 1825+ public school, 
IS54- Gospel sernorn, marriage oof 
Lmerican citizens, | R40: military post, 1849: 
Himinom plant, 1940 

Patriarch of Columbia River cites ae AS 
loria, Which Capt. Robert Gray's men saw in 
Vl (page TYE), Lewis and Clark jussed in 
L803, and the Astoriané settled in [811 
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juice, aril Wee 
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minmiatiure of [Troik«panin Gifaly 


In those clays Hawati (Owyhee) was a pert 
of call, and the best sea-oller putroms were 
Cantonesr. 

Croods went around the Horn from Boston 
tn Hawan and the Nerthwet, furs to Ching. 
od tea enc silk back te Boston, 





A Forgotten Hern 


On Coxcombh Hill a spiral frieze of Astorin’'s 
early histery climbs a column 
lrajan’s in Rome (Plate XVT\. 
tin erav, “Thomas Jefferson, 
Clark, and) John Tarcob 
Bul neotl John Ledyard, 

This Connecticut Vanker was with Captain 
Cook of his third vovage. On the “lSth of 
April in 7 2, he cial real heer the coll ti Foo 
ington. Gn the orginal Fourth of July he was 
Haut 


similar th 
Cin al (an 
Lewis snc 


Astur are depicted, 


borpeiral of murines on a British ship, 
even so, he served! America well 
Such stout patriots as Kobert Morris and 


Lhe Columbia Turns on the Paw PRS 
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Bonneville: Dam Produces Power, Helps the Movement of Fish ond Ships 


rn the Tiznt of the PRA et Pete 96 the larrest cteele-lit lock ever bailt, which rir oP fits feel in 
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landviies nthe Washitaion tank Ceit) aml on Beedfom Eland (omter) Lie dam, Jocks, ail pew pet 
, ile ou te all 1 Pa " 
were bujlt ata] are wperated by the iret { Erne LS Arn. wie met house af et im weluret 


AA forty prides of thd) civer reach Irom the ocean fo the foot of this dam. chave 


Which «a peol deep enough for nmovigation extends to The Dalles, about 43 miles farther upetrram (poge 780) 


" Y 
la ry Lee eed) 


John Paul Jones ehared his plans, He was way through school by going fishing. Chunky 


Lt contichint of Ambpsader Thomas Teferain cine of my seine boat was a foothill pilayet 
n Pars, Many feel that the Louisiaha Pur- from Willamette Collece. 
nase ae) the Lewis ancl Clark Expedition Dime and tide dont “held uo" even for 


Were lwurtt in the vere bicrpel reir rit John |_@ti- photocranhwers. “weit her alin ad the fis hers. | 
yan, citizen of oblivion would have shot from the hip, enly my hin 





: vss, ' were thcder w tev thes Snonoy work tn 

He Saw “Seq Horses" : wal rc It takes 51 I} L y Wi dy | 
an make three draughts in one ebb thle, When 
“They say" that a destroyer officer; bound the water is shallow enough, the horses begin 
or Fortlanel anel erine horses tir 
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img hay to hal the nets, When the water slides off the 

nA hte ped lun just outside his narthole, bar frebita is ovet 

stenet! the pledge before hitting the deck. 4s Lhe seine closed in, big fish flopped over 
Phe horses which draw in the large nets here the malin a shiny Streain, asic one latch, tw 

hw all season ina floating holk. As the tide seme bouts. twelve horses and 20 or ’a men 

fobs and the salmon “climb” the river, horses  nettee St salmon that tide. 

hwl in the semes (Plates EX, ANY) 


Phe Wn rea where | ire sser] reminder] 











wut 3,000 wiline 


Astoria s Salmon Derhs 
me of a crew float. Many of these athleti: 4t the close of the commercial fiching sea 
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Time Out for a Regatta at Astoria 


ana Purse-soing Hacks Take 


Tis, Grill-net, 


I ier Fishers, 
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4 Signhboord Near the Colombia's Mouth Tells the Story of Its Discover, 


Scatiered throne tee Evergreen Tempare are eoch prtestic 


Tnlbrmation board 


I haas 
Astoma Salmon Derby. AQ fish must) tw 
cileht with mel ond reel. The grand prize 
is on fouredoor se lan: thie daily Tee = EO) 

1 “queen smiles, An “admiral” salutes, 
There are fireworks, sailboat races, aol lig 
rolling. Hut the hero is the captor of the 
burmest salmon (pages 789 anal 792) 

Atrio thrown the cannery of the Columbrs 
River Packers Association is an appetizer. 
Red-fleshed salmon and white-mented tonny 
are attractive, even in a packing house, 


We motered clown to Fort Ulotsep, where 


nearly all winter jong Lewis tind Clark beyan 
their daily diary entries with the sime word: 
“Ruin We went to Seaside, where the ex- 
nlorers’ “farthest west" plaque ts close to pin- 
ball, testiumont, ane! dance blll 

At Fort Stevens an expert mine layer thinks 
it quite natural that early explorers, conning 
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goon the Whiehington bank near Uwe. 


heavy surt and menaced thy uniavorable 
winds. filled to enter the Columbia. 

We saw fog-bound Cane Disappointment 
ive up to its name. Alter motoring along 
Washington's “Longest Beach in. Ameénan,” 
we relormed to Porthind, metropolis of the 
Calumbia, which isn't-oan the Columbia at all 

In 1939, with 27 miles of deep-water front- 
age, Portland handled more than nine million 
water-borne traiic, was the leading 
wheat-and-lumber-exporting portof our Pacifu 
coast, and one of the fresh-witter 
harbors in the world, 
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Cold Duet and “Beaver Yloney" 


Aca L. Lovelov, of Boston, Massachusetts, 
and Francts W, Pettverove, of Portland, 
Maine, Hpaad a coin in 1845. Pettyerove won 
Portland [ts name, 
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Hemvecn Pwo Playegrounds—Mountain and Geach—lIs Porthond, “(lity of Hoses” 
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w Puck Greal freeh-water pert, bnyeraent mdse civ, Portland & witely known fo Kren Festival 
clan ate | 1 thi Inurnanm cht, its suininer eymphuny Gioticerts It bi ith TL oot ee 7 jPeatbi 
Rivne moon the nin lhe ovorliokine the bwsin enter are called “view croperti (ieee 79 
In 1849 gold dust and “beaver money the Ghreeen andl named it after his own core 
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This Montenegrin Mountaineer Weare His Fortine On Mic Rack 


Here the hefty hilleman takes his wise in a churehvarnd on a feast dav, swaltine hb tae for a aeat at 
(be banquet table, Costly, festive garth may repnesent his entire wealth. His homeland is in the tnountainaus 


culbwestiem tin of Yugeslaviq which borders Albania and the Adriatic: 


The S 


Society Maps Northwestern United States 


and Neighboring Canadian Provinces 


Fey SHE great northwestert) United States 
in! newzhboring (Canadian Provinces are 
mapped in all the richness of their stir- 

ring history and scenic splendor in the big mew 

shpplement which socompanies this issue of the 

NatioxaL Geoonamie MAGAZINE. 

Here is o full-length portrait in colors of 

a vite vacationianel ae rich: repository of 

natital weelth—oa land of miewntains, mines, 

and national parks; of lumber, lakes, ancl elec- 
inc power; of wilderness, farms, ane busy 
citles beneath their snowy guardian peaks. 

Notes give striking lactis concerning places; 

products, and pioneers, Dhetteed rec) lines show 
routes of explorers and early settlers through 
the wonder world of the West. In contrast are 
the latest enwinerring projects and recreation 
wrens, roads, raalways, Indian reservations, nnd 
cities mapped in the licht of the new United 

Suitles cerns: 

This unusual international map, 24% hy 

40 inches, forms a potable addition to the 

National Geographic Socively’s “Rediscovering 


America” series of decorated, fact-laden charts, 


which thus far have included Historic dnd 
Somic Reaches of the Natibn's Capital, 
Reaches of New York City, and the South- 
westem United States.* 

The sree shown in the new mis reaches from 
Salt Lake City deep into western Canara andl 
from the Black Hills te the Pacific. [1 covers 
the five northwestern States—Washington, 
Oregon, idaho, Montana, and Wyoming—and 
ulao a section three hundred miles wide run- 
ning mordss the Canadian [rovinees of British 

Columbia, Alberta, and Saskatchewan 


Aren Stroewn with Natiinal Porks 


Here geography rons wild iy, sume of the 
mest remarkable mountain couttry on the 
lobe. Within the compass of the map the 
witle fertile farms of the Great. loins give way 
to the Rocky Mountains, and the towering 
backbune af the continent sields in turn to 
the lesser ranges stepping dewn to the Pacltic. 

The. region is strewn with rutional parks. 

Yellowstone, father of them all, has the 
highest latye loke In North America, sume of 
the world’s most spectacular Heysers, ane one 
of the Nation's most arresting river curvons 
and waterfalls.t 

Jasper, largest of the Canadian. parks, has 
rugnificent takes, glaciers, amd snowfielcls, 
now mice nich more accessible by the Colum- 
bia Teefiele] Highway (page 749). A note on 
the map recalls that the purk takes ils name 
fram Jasper House, early fur-teading post, 


aos 


Whith in turn dwed its nome to Jasper Hawse, 
an Obscure trapper. 

On both sides af the friendly border is the 
Waterton-Giacier International Peace Purk, 
With Some 75 glaciers, 250 mountain lakes, 
anil deep “U" valleys cut by rivers of ice, 

Many of the lordly snow-capped mouttains 
were once fire-spouting volcances—Mounts 
Rainier, Qhympus, Hood, Shasta, an) scores 
of others. Such a yolcanic cone was prehis- 
toric Minit Masama, which swallowed) its 
head, leaving the huge depression which forms 
iIncompiiroble Crater Lake in southwest Ore. 
wot 

Detting the map are other national parks 
and monuments, or pomts of pilgrimage set 
aside by States and Provinces, They range 
friim South Dukota’s Mt. Rushmore Memorial 
Fark, with its colossal figures ‘by the late Gut- 
tan Borghum, th the new Olympic National 
Park in Washington, ‘America’s lost frontier," 
ig Tweedsmuir Provincial Park in British 
Coliumbivs. 


America the Bountiful 


From the metal-hearted mountains of these 
States and their Cunndion counterparts core 
muny of the mineral sinews of industry und 
defense, Shown an the miap are same of the 
sources af copper, load, sine, manganese, and 
other metals, including silver and gold, 

Living gold and silver leans in the streams— 
[rout and salmon sporting in the cold meouwny- 
tain waters, When explorers Lewis and Clark 
passe! the lower Columbia in 1805 they were 
impressed with the Dadian salmon fisheries, pone 
Lewis. carefully described the native methods 
uf catching and curing the fish. Today they 
would find that crude fishery grown to a great 
Sorthwest) industry. 

Of the whole world production of canned 
snimon, mare than two-thirds comes from the 
Pactic Northwest, and the area shown on this 
tap vield= about one-fifth of the world’s 


* Additional copie: af the oew map, Sot bwestem 
United States one) Neighboring Canidian Provinors. 
may be olitaloe! bw write to the National Gee 
arapshin Society, Washinetom, 01, C. Prices in Weviten! 
Stites anil Pinwesiots, $0e on paper (unfolded); 75¢ 
mounted on linen, Cutaide of U.S. and Prsweashans. 
Tar an pejeece | 20 on finen—all remittances pavable In 
U3, funds. Postage js jarepuiel, Alistof all mages ievnil- 
tobe duet stialiralle Sale Wall be sent upon request 

(See “Fabulous Vellowatine” by Frederick G 
Voshurgh, in the Natiowat Geocwarnic Macc 
lor Jume, 1b), 

PSee “Crater Lake ant) Vowemite Through the: 
Ages" by Wollare W. Atwood, Jr, Natwisan Gan 
ari MAA March. 1057. 
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supply. Hig producers, tow, are northern Hrit- 
ish Columbia and Alaska. 

Lumber im enormous quantities comes from 
the rewion's deep, dark forests. At Longview, 
Washington, are two of the world’s larwest 
sawmills, capable together of cutting nearly 
three million beard feet a day. 

During the first World War the Northwest 
vielded the. tough spruce required for the 
fighting planes of the time. Today cheap 
electric power venerited by the Cilumbia’s 
Bonneville and Grand Coulee Daum turns 
crude clavlike bauxite into the shining alumi- 
num used in the oedern bomber, fighter, and 
peessenger plane, 

Same if the finest finished products fy off 
from the Boeing plant al Seattle, home of the 

“Flying Fortress,” to join the United States 
Amy, to jump the Atlantic for service in 
Europe, or to ply the airways of prire, 

Furs, not minernls, lumber, or fish, 
the earliest while men here. 

Thin dotted red lines on the map follow the 
footsteps of famous explorers who, litth more 
than a century ago, were paddling, poling, and 
trudging up or down these rivers and over these 
mountains, Alexander Mackenzie, Lewis and 
Clark. David ‘Thompson, and John C, Fré- 
mont performed prodizions feats te map what 
wae then a gigantic wilderness. 

On this map one may compare the systema- 
tic trails of these sensonert explorers with the 
lost wanderings of the overlond Astoriants, sent 
ty John Jacob Astor to found aw fur-trading 
post on the far Pacitie. 

The famed Scottish explorer, Alexander 
Mackenzie, made the first crossing of the 
continent oorth of the Spanish enlenies in 1794, 
an twelve vears later the Americans, Lewts 
and Clark, reached the mouth of the Colburn. 
In 1792 the New England sa captain Robert 
Gravy had entered) and named the river. 


Rubber Tires on the Oregon Tradl 


On the map appear the western windings of 
the arducus Oregon Trail, Just one hundred 
vears ago, May, [S41,0 band of settlers headed 
west from Independence, Missouri, and 32 
finally reached Oregon. The following wear 
the real advance on Oregon began. Th 1845 
some 3,000 settlers went over the trail, plow. 
ing axledeep through the dust along the 
Platte aod the Snake where now hig inriga- 
tion projects have turned the dust into gardens 
of sugar beets, alfalla, and seed potatoes. 

The Oregon-bowned emigrant of 1645 conic 
expect to find white men in only a handful 
al forts oan the route. -Tecday he could visit 
Salt Lake City. Spokane, Portland, Tacoma, 
Seatthe. or Vancouver, British Columbia, each 
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of which hus 4 population of more than 
100,000. 

Wheels still) roll west on the Chegon Trail. 
hut they are rubher-tired wheels today—the 
caravan of cary on U. 8. 30, which follows the 
historic tril throughout munch of the rouble 

Crossecl «worth mark the spot in Montana 
where Genera) Custer and his command were 
wiped out iy the warriors of Sitting Bull, 

An Indian story of a wholly different type 
is recalled) by a pote in the Shoshone todiun 
Reservation in Wyoming marking the grave 
uf Sacajawea, the Tnelian wil who served as 
guide to Lewts and Clark on their lome trek. 


Explorers Would Find Even 
Geography Changed 


In Montana the flats where Lewis and (lark 
hunted buffalo ane fought with bears ate pow 
submerged by a vast artificial lake, Fort Peck 
Reservoir, which reaches sume 180 miles up 
the Missouri. At Great Falls, Montann,where 
they spent a whole month pewtagiog ane map 
ping in $805, they would now see the river 
hurnessed in huge hydroelectric plants. 

When Lewts and Clark were working their 
wiv up the Jefferson andl Beaverhead, they 
never imagined that each push of their poles 
in the river sands was stirring quéntithes of 
wold nuggets ond dust. A few decades after 
their passage, hordes of men were swarming 
uver Uhis quiet valley, ven the gold they 
fac! puss Alder Gulch Virvinia Criv, ane 
Rutthesnuke (reek ane some of the names here, 
redolent of gold-rush romance, 

Butte, which lies u litth: north of the rete, 
is built on one of the richest mineral deposits 
yet discovered in the workd, Beneath the area 
covered by Buttes 235 miles of surlace sireeis 
there are well over 2,000 miles of tunnels and 
corriders throueh which two to three billian 
dollars werth of copper, steer, gold, Teac, and 
witee has been breathe to the surface since 18604, 

After crossing the Continentol Divide and 
coming out of the mountuins onto the great 
lava plateau, the explorers would find that 
they had entered Spokane’s rich “Inland Em- 
pire, with its wheat, frit, wool, its timber 
and minerals, In this area ties the Columbia 
Basin Reclimation Project. 

Such-a trip in the tracks of Lewis and Clark 
leads across the center of the map, but north 
of the 49th parallel. in Canada, one would find 
much the same people, cing the same things, 
The plainsman of Saskatchewan has nmiuch in 
commen with his Daketa or Montana counter: 
part, just a have the miners of Butte and 
Trail, the orcharddists of the Okanogan and 
Volitva, or salmon fishermen of Astorin, 
seattle, and Vancouver. 
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Talk Lockheed with an Alaskan pilot... 


Up in the Arctic Lockheeds are 
a: rlormnine come of aviation § 
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Then too, you find these 
same airplanes, adapted as 
bombers in the heat ot battle 
In hurope—sticking 1t—takine 
lf—and bringing their crews 
home safely. Lockheeds are 
international citizens. 
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What tun to vacation in the old Bay State 
Where history and nature so romantically mate 


Piay this: summer where America was 
bork —in Massachusetts. Here, in his- 
torical surroundings, nature has done 
one of her noblest jobs.... The subtle 
charm of this old Bay Scuate—a stimmer 
Playground that retains the Aavor of 
another age — thar reminds you at every 
turn of America’s inspiring and excit- 
ing past. 

The romance of olden days ond the 
beauty and jove of the present in Mass- 
achusetrs will make you a summer 
visitor for lite. 


WRITE FOR THIS HANDSOME BOOKLET 
| “JP tay where America was born — 
oN WASSACHUSETTS 
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DSCOVER A NEW WORLD al clear skies 
hlue water, and air with a keen, northern 
qe. Wisi the far places: see the histori 
meacuMents of frontier day Srl away to 
new horvons—new ¢ (perc nces—Aew ats 
ENTS S in & eres DD. & stemrier, [t's 
fur to sail the Great Lakes—to view mighty 
Niagara, or explore Georgian Hay, aod the 
heaqutiful green isle of Mackinac, And—it 
ross so little the DD, & C. way! Prices include 
affeierset trom Detroit, Aulfalo lor Cleveland 
Griving oesf or west, foke your cor on the 
overnight boot between Detroit ond Cleve- 
land or Detroit ond Boffole ond sove a 
doy's driving! 
dae por feaied agi vwihooer deng cap 
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DETROIT & CLEVELAND 
NAVIGATION COMPANY 
DETROIT, MICHIGAN « DEPT. 7 
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} CONTAINS 


AND WHEN YOU STOP TO BUY GASOLINE, THIS EMBLEM 
TELLS YOU WHICH PUMP CONTAINS THE BEST 


THE ETHYL EMBLEM on a gasoline pump stands for extra quality in 
GA 5, anti-knock (octane number) and all-round yalue. Samples are double. 
checked by your oil company and the Ethy! lahuralories. 


In your cor, “*Ethy!" means o cooler-running engine in summer: a 

E quicker-sturting engine in winter; extra power and smoothness Lhratugh- 
7H out the vear, When vou step te bur paacline, the Ethyl emblem tells 
you which pump containa the best, evant vaso comromarton, How Tom 
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Why take a “omkeehift” vacation in 14] 
»«. When you can reach South Africa direct 
ona new American luxury liner in only 
14 days? Seasoned trivelera know this 

southern wav as the famous “fair 

weilher route —to the workd’s mest 
fascinating travel land, 


Starting this fll, three mew 17,000 
ton de loxe ehipe will be tn this South 
African servicer, They will have all 
outside staterooms with private bath 
or shower—charmingly appointed 
loungestiled awimming pool—in 
ebort, all the amenities which make 
a tripabrood a relaxing and delight: 
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Hare and anoovence! Che way that provides 
comlortahle facilities for sleep at nivht and 
iets you there feeling and locking your best. 


Get the utmost of enjoyment out of your 
vacation trip by going Pullman! It gives you 
tore pleasure and comfort for your money. 
Your loval railroad Ticket Agent will. ali udly 
hely you plan your rip) and deleet the 


dordnitnodation that Finite vot best. 
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Ask your pro what ball to 
play. He knows golf balls 
as well as he knows your 
game. And ask him why — 
in pro shop after pro shop 
— more Acushnet Balls are | 

sold than any other brand. — every tn you'll ve oi 
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For lowes? Operoting Caaf... 
FILMO agmm. CAMERAS 


Make: fmm: movies for onle 0 few teom 2 
gcfoe: color movies, toa, Priced fram 
$49.90. Or, with rurree head, fron $100. 5m. 
Pealectora, Bru, frou $99.50, 
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PN DAYS when Hfe’s at ite best, 
O ike Filmo mones. Movies that 
will preserve priceless memories 
which otherwise would swiftly fade, 
True-to-life achey pictures to fall nat: 
ro cofer ot your vacations and travels, 
of cach child fram cradle to maturity. 

But remember—the movies you're 
sure to want later must be taken sew, 
So get a Filme Camera aod begis. 
Pifmia's perfection will be reflected in 
the quality of your movies right from 
the start. For Filmos are bolt by the 
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Soon YoU L have mastered the eusy 
fundamenmils, Then vou'll rejoice in 
having a camera that imposes no re- 
Strictiona upon your ever increasing 
tbiliry. For Filmes permit interesring 
variations of movie technique. Ste o 
newreby cumera dealer abour Films 
now, or mail the coupon. Bell & 
Howell Company, Chicago; New 
York; Holivwood; Washington, D.C: 
London. Hab frobed Marr, 
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